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Among Our Writers 


Cuartes P. Berkey’s advice has been widely 
sought on the geologic features of many large 
current bridge, tunnel, and dam _ projects. 
Among them have been the Madden Dam in the 
Canal Zone; the Bouquet Canyon Dam in Cali- 
fornia; the Kill Van Kull Bridge in New York; 7 
the Hudson River Tunnel at 39th Street, New 
York; various dam sites on the Snake River in 
Idaho; and the Norris, Joe Wheeler, and Pick- 
wick Landing dam sites for the Tennessee Valley 
Authority. 


Fr. E. WEYMOUTH was engaged in engineering work 
from 1902 until 1924 with the U. S. Bureau of 
Reclamation, being chief of construction between 
1916 and 1920, and chief engineer from 1920 
until 1924. After resigning from the Bureau in - 
1924, he was president of Brock and Weymouth, 
in Philadelphia, Pa., until 1926. From 1926 to 
1929, he was chief engineer of the J. G. White 
Engineering Corporation, on irrigation projects 
for the Republic of Mexico. Since 1929 he has 
been engaged on the $200,000,000 Colorado River 
Aqueduct. 


Jut1an Hinps was the recipient of the Society’s 
Norman Medal in 1926. e entered the service 
of the U. S. Reclamation Bureau in 1910 as an 
assistant engineer on the Elephant Butte Dam. 
In 1927 he resigned as assistant to the designing 
engineer of the Bureau to become resident engi- 
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WueEn It’s CONCRETE 





And You’re SNOWED UNDER! 


(“ INSTRUCTION men today seldom let anything 
4 stop a job’s progress. Zero weather, ice, snow, 
sleet, freezing and thawing—these used to mean an 
end to concrete placing. But today you mix, place 
and cure concrete under any weather conditions— 
and it is good concrete. 

With the sound methods and job kinks that 
today’s construction men know and use, you do 
not often need advice. But when there are special 


problems—when some particular concrete question 
nearly has you “‘snowed under’’—then, if any of the 
information we have collected on cement and con- 
crete will help you figure out the answer, we'd like 
to be called upon to furnish it. Write, phone or 
wire any of the offices listed below and you will be 
given cheerful and prompt service. No charge, of 
course, it’s a regular part of every barrel of Universal 
Atlas cement you buy to make good concrete, 


UNIVERSAL ATLAS CEMENT CO. 


Vue Stata Steed ¥ Ccyteratin Sebuidiany 


NEW YORK—Chrysler Building WACO — Amicable Building 
BIRMINGHAM — Brown-Marx Building KANSAS CITY—9I11 Walnut Street 


PITTSBURGH — Frick Building 


MINNEAPOLIS — 405 Second Avenue, South 


CHICAGO — 208 South LaSalle Street 
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Foundation Conditions for Grand Coulee and 
Bonneville Projects 


Two Current Columbia River Developments Discussed from the Geologist’ s Viewpoint 


| megs RS are here privileged to learn from the 
pen of Dr. Berkey of the geologic conditions 
underlying two great Government dams in the Pacific 
Although both are on the Columbia 
River, the situation at each site is unusual if not 
Plans of the dams at the Grand Coulee 
and at Bonneville, published in the September 1934 
issue of CiviL ENGINEERING, may be referred to for a 


Northwest. 


unique. 


volving the building of large dams: one at 

Bonneville at the foot of the first series of rapids, 
40 miles above Portland, in charge of the U. S. Engineer 
Corps of the War Department; and the other in the 
Columbia gorge at the head of the Grand Coulee in north 
central Washington, under the U. S. Bureau of Reclama- 
tion. The damf at Bonneville is intended primarily 


OO: the Columbia River there are two projects in- 


for the improvement 
of navigation and the 
development of hydro- 
electric power. The 
one at the Grand 
Coulee is to form the 
first step in a develop- 
ment to store and de- 
liver waters for a large 
irrigation project in 
the Columbia basin 
and to furnish hydro- 
electric power. These 
two are so strikingly 
different in their geo- 
logic features and in 
the physical conditions 
which control their 
successful develop- 
ment that they must 
be described sepa- 
rately. 

Grand Coulee is the 
more complex as a 
general project, al- 
though the conditions 
governing the con- 
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Are Shown: 


signers and builders. 
now under contract. 


those at Bonneville. 


at Boulder Dam. 





Site or GRAND CouLee Dam, CoLuMBIA RIVER 
At Entrance to Grand Coulee, Where Three Major Geological Formations 


River Silt Exposed in Excavation in Foreground; Granites 


in Lower Walls of Valley and Bottom of Gorge; and Basalt Flows on Up- 


lands in Background 
67 


better understanding of the character of the construc- 
tion contemplated at these sites. 
planations of the formations encountered will be a 
help in appreciating the difficulties confronting the de- 
Both of these huge projects are 
This article is part of a paper 
presented by Dr. Berkey before a meeting of the Metro- 
politan Section of the Society on January 10, 1954. 


Dr. Berkey's ex- 


struction of the great dam are somewhat simpler than 
The principal interest at Bonne- 
ville is the rare combination of geologic features, which 
introduces many problems not usually encountered 
in such variety at a single site. 
questions as difficult to answer and problems fully as 
puzzling in connection with construction as those faced 
It is probably not generally appreci- 


Both sites present 


ated by the average 
engineer that these 
two projects have such 
a background of geo- 
logic complexity, or 
that the Bonneville 
Dam is to be built un- 
der geologic conditions 
much more exacting 
than any other under 
construction contem- 
poraneously. And it is 
surely not appreciated 
by the average geolo- 
gist that the Grand 
Coulee Dam is to be, 
when carried to full 
height, much larger 
than the great Boulder 
Dam on the Colorado. 


HOW THE GRAND 
COULBE WAS FORMED 


Grand Coulee is the 
name applied to a 
physical feature of no 
extreme rarity as a 
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type, but the most gigantic of its class. It is an aban- 
doned trench made by the Columbia River, a veritable 
canyon extending for a distance of 40 miles or more 
across a section of the lava plateau of central Washing- 





PART OF RESERVOIR Sire IN UprpeR GRAND COULEE 
Basalt Flows Form Sides of Gorge Over 500 Ft Deep, Bottom of 
Which Is Covered Largely with Silts 


ton. It dates back to a time when the Columbia River 
was dammed by glacial ice pushing down from Canada 
across a bend in the course of the stream. Already a 
valley more than 1,000 ft deep had been excavated. The 
stream had cut entirely through a series of lava flows and 
500 or 600 ft deeper into the granite floor beneath, before 
the ice dam was formed. When the oncoming glaciers 
finally blocked the whole river, it formed a lake which 
filled the valley above that point to the brim and then 
overflowed southward along the margin of the ice across 
the lava fields. Thus a new course was established for 
the Columbia, which it occupied long enough to make 
the gorge now known as the Grand Coulee and which is, 
in places, from two to three miles wide and more than 600 
ft deep. In its course were rapids and falls. The prin- 
cipal fall, now dry, is more than three times the width 
and height of Niagara. 

In the course of time, perhaps including several climatic 
fluctuations marked by alternating advances and with- 
drawals of the ice front, this blocade ultimately thawed 
away entirely, leaving the river to follow its old course. 
In the meantime, the old valley had been so long ob- 
structed by the ice dam that it had become largely filled 
with silts and other transported debris left by the en- 
croaching ice, settled out of the impounded waters. Also, 
great blocks of rock pried off from ledges on the valley 
sides were rafted to strikingly out-of-place positions, 
where the winds and currents of that time left them 
stranded and where they still remain. Thus some of the 
largest erratics known on the continent are genetically 
related to the glacial history of the Grand Coulee dam 
site. At first, therefore, the river found itself faced with 
the task of reexcavating its debris-filled valley. That 
process has gone on to the present day, and the river 
has not yet reached its former rock floor. 


CONDITIONS AT THE SITE OF MAIN DAM 
This old pre-glacial granite floor is still covered with 
silts and sands of river-lake. origin and with gravels and 
mixed debris of fluvio-glacial type, as well as with occa- 
sional patches of glacial till. These deposits, which ex- 
hibit a surprisingly complex structural development, ex- 





tend up on the sides of the gorge and form a cover that 
varies in thickness from 50 ft to more than 300 ft. As far 
as practical questions at the dam site itself are concerned, 
the situation is comparatively simple. There are only 
two major questions as regards the geology, although there 
are numerous minor problems which are much more ob- 
scure and difficult to solve. The two principal ones are: 

1. What is the topography of the rock floor and what is its 
character and quality as bearing on the problem of safe and perma- 
nent support of a great dam? 

2. What is the probable behavior of the overburden, especially 
as it relates to safe and economical excavation, so that the dam can 
be seated successfully on the rock floor? 

Both these major elements, the rock floor and the over- 
burden, present numerous minor problems that demand 





A STRANDED ERRATIC, OR HAYSTACK ROCK IN THE GRAND COULEB 

Many of These Blocks of Basalt Were Carried by Floating Glacial 

Ice from Their Parent Ledges and Stranded on the Uplands and 
Along the Valley Sides 


additional attention. However, it should be noted in the 
beginning, so as not to cause confusion in connection with 
subsequent detail, that the rock floor is granite and that 
it is eminently capable of carrying the dam. There are 
no insurmountable, or particularly obscure, or prospec- 
tively difficult, or suspiciously treacherous conditions 
represented by this formation. Therefore, from the 
geologic viewpoint, no serious doubt can be cast on the 
safety of the project. 

Despite the evident tendency of part of the overbur- 
den, on account of its silty character, to slump and flow 
under the modified conditions, represented by excavation 
and redistribution of load, there is no apparent reason to 
regard this feature as of sufficient consequence to threaten 
the feasibility of the project. Of course it does present a 
real construction problem, and the method of handling it 
will be of interest to every construction engineer. 

The earliest exploratory borings, put down through the 
overburden into the rock floor, indicated that the general 
profile is almost flat for a width of nearly 3,000 ft. Only 
two borings out of the original 16 deviated more than 20 
ft from the average level, and these suggested that there 
might be holes in the floor. Much more detailed explora- 
tory work has since substantiated these inferences reason- 
ably well, and it is now known that the floor is not as 
smooth as the first trial profile assumed. There are un- 
doubtedly many potholes and occasionally narrow 
notches or trenches following minor weaknesses in the 
floor where, because of crushing or close jointing, the rock 
is more susceptible to erosion than elsewhere. Pothole 
erosion, of course, is not at all rare or peculiar in river 
erosion on crystalline rock, and is to be expected under 
such conditions as are found at this site. 

As the exploratory investigations proceeded, it was 
shown that there are occasional places where the rock is 
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more jointed and more altered than the average and that 
these places commonly correspond to the topographic de- 
pressions. Most of these features are regarded as mat- 
ters of minor detail—not in any case of sufficient magni- 
tude or importance to affect general conclusions with re- 
spect to the feasibility of the site or the general design 
and construction plans. It is such a floor as can be de- 
pended upon to support a great masonry structure of vir- 
tually whatever height other considerations may dictate. 
It is not peculiar to this site that there are minor residu- 
ary uncertainties, as for example the number and depth 
of pothole depressions, the number of narrow trenches 
that cross the site along the minor crush zones, or how 
much excavation may be advisable at places where super- 
ficial decay has affected the exposed rock. From the bor- 
ings it is known that the granite continues to great depth 





Rock OvuTCROPS IN VICINITY OF UprerR CouLeEe Dam SITE 


and that it is a massive, competent, and stable formation, 
comparatively resistant to all forms of rapid destructive 
attack. 

At this stage the overburden is a less vital concern. It 
is, of course, a matter of great practical importance to the 
builders of the dam, but after the excavation is completed 
and the dam established, it ceases to be of serious moment 
as far as the main structure is concerned. It is of impor- 
tance chiefly during construction, except where condi- 
tions along the side of the valley are involved, and espe- 
cially where secondary engineering structures are to be 
located on it as their main support. In that connection 
it is of importance at the retaining wall below the power 
house and along the highways, which cross reentrants and 
side gulches filled with deposits of this type; and at the 
town site, which is entirely located on river fill. Even the 
bridge which spans the river below the village must rest 
wholly on these very variable deposits. Some of them 
are gravels and sands. Their history is related to, and 
has a bearing on, the problem of finding suitable con- 
struction materials. 

These are the major factors at the Grand Coulee Dam 
site. If it were not for the irrigation program, the story 
would be finished except for inspection and checking 
when the rock floor is finally uncovered and the founda- 
tions are exposed. By that time all these features will 
become matters of observation and experience rather 
than interpretation and prediction. 


THE RESERVOIR IN THE GRAND COULEE 


As regards the Grand Coulee or Columbia Basin proj- 
ect as a whole, however, this is not the whole story. 
When the project is completed it is to include a storage 
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reservoir for irrigation purposes in the now dry canyon of 
the Grand Coulee. Here the problem takes an entirely 
different turn. It is proposed to place two low dams in 
this gorge: one near the entrance of the gorge, only a 
short distance from the great dam in the river valley 
below; and another 20 miles farther along, near the lower 





Sire or BONNEVILLE Dam, Cotumpra RIveR 


Bradford Island in Middle Foreground; Main Dam at Extreme 
Right; Power House and Locks Under Construction Within 
Cofferdams Across Channel to Left of Island 


end of the first section of the gorge. Columbia River 
water will then be lifted 300 ft or more into the reservoir 
thus created, using the excess power, chiefly in seasons of 
high water. From this greater elevation, it will be pos- 
sible to deliver the stored waters as needed through irri- 
gation conduits to reclaim a large area of exceptionally 
fine semi-arid lands. 

The chief problem in connection with this storage 
reservoir is whether it will hold water. Since all the 
water must be pumped, the efficiency of the tank is a 
matter of more concern than usual. Except at the two 
proposed dams, this reservoir is completely walled in by 
precipitous cliffs, at least 30 miles of which expose flat- 
lying lava flows and associated tuffs and ashes, while the 
rest of the circuit is granite—the same material as that 
into which the main river has cut its valley. 

To put the situation briefly, the rock of the gorge bot- 
tom is almost everywhere covered with silts of such qual- 
ity that it is believed to be sealed effectively against im- 
portant leakage. Over large parts of the area these silts 
also overlap the sides of the gorge to sufficient height to 
add materially to the water-tightness of the enclosure. 
Nevertheless, there are comparatively long stretches, 
especially along the west side of the gorge near the south 
end, where only loose talus accumulations cover the 
edges of the trenched lava flows which form the canyon 
walls. This appears to be the only section requiring 
special consideration in judging the prospects of the 
reservoir and planning for its treatment and control. 
There are no critical problems attached to the dams in 
the Coulee. They will be earth dams in any case and can 
be placed where the local physical conditions are favor- 
able in every important respect. 

In reality therefore, the Grand Coulee project includes 
three dams instead of one, and consists of two reservoirs, 
one several hundred feet above the other, the lower one 
of which supplies both the water and the power for pump- 
ing into the upper one as a storage tank. 


ANCIENT LANDSLIDE AT BONNEVILLE 


Some four hundred miles downstream from the Grand 
Coulee, at the Bonneville site, the Columbia River is 
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much narrower than at any point above or below for 
many miles. At this place, which is immediately below 
the spot known as the Bridge of the Gods, there are 
rapids for a distance of two miles or more. It is plainly 
evident that the river takes an abnormal course against 
the side of the valley, as if crowded over by some en- 
croaching mass. That is exactly the case. It appears 
that in an earlier time the river had eroded its gorge to a 





Rock FOUNDATION OF PoweR House AT BONNEVILLE 


Here an Intrusion of Basic Igneous Rock (Trap) Takes the Place 
of the Sedimentary Rock Which Underlies the Rest of the Site 


depth somewhat greater than the present one. In this 
process certain sedimentary strata, made up largely of 
volcanic debris, which dip from the north gently toward 
the river, were undermined and became unstable enough 
to start landslides. Thus enormous masses of these de- 
posits actually crept down from mountainous elevations 
and crowded into and across the valley, so that the river 
could not maintain its central course. Consequently it 
has been obliged to accommodate itself to a new position 
along the opposite, or south side of the valley. 

There is not the slightest doubt as to the main features 
of this history, although the steps have been put much too 
simply in this description to agree in detail with the ac- 
tual situation. The slumping movement did not take 
place all at once, and probably the river was able to main- 
tain its course in the earlier stages better than in the later 
ones. Nevertheless, at one stage the valley must have 
been blocked more completely than it is now, for it is 
clear that the river is bravely attacking the landslide and 
has already removed part of the troublesome obstruction. 

At the time of the greatest advance of the slide, a part 
of the mass which had moved forward the farthest was 
cut off in some prehistoric flood season, leaving a section 
of the slide on the opposite side of the river. This mass 
still remains and forms the core of Bradford Island, 
which lies between the two parts of the Bonneville Dam, 
the spillway section being on one side of it and the power 
house and lock on the other. In thus cutting across and 
through the landslide obstruction, the river has uncov- 
ered a pavement of residuary boulders, which overlies 
the rock floor and was left behind and covered over with 
slide material as the river was displaced. Therefore the 
present river bed at the Bonneville site is not in the 
deepest part of the original river channel, but is on a side 
slope of the valley, which is now being swept by the dis- 
placed river. The present main channel is flanked on 
each side by comparatively thick masses of landslide ma- 
terial, overlying deposits of boulders, gravel, and sand, 
which represent debris left there by the river as the on- 
coming mass of moving ground pushed it out of its course. 





These are the controlling geologic conditions at the site 
of the main dam at Bonneville. The structure will rest 
on the sedimentary rock floor. The abutments will tie 
into landslide material on each side, which is underlain 
in part by pervious reworked deposits lying in turn on 
the bedrock floor. Fortunately the south end of the 
dam will reach heavy, tight ground lying directly on 
bedrock. For both abutments, special structures and 
treatment are planned in order to obstruct adequately 
the roundabout circulation of underground water. The 
major questions at this site as far as the dam is con- 
cerned are the following: 

1. Is the character of the rock floor such as will provide ade- 
quate support and stability for the proposed structure? 

2. In view of the character of the rock floor, are any special pre- 
cautions in design and construction to be observed? 

3. To what extent will the local formations be affected by the 
abnormal conditions imposed by the structure, such for example as 
the extra load, the increased head of water, and the spillway over- 
flow, with its tendency to destructive erosion? 

It is fully appreciated by everyone connected with the 
project that special provision in design and construction 
has to be made because of these unusual local conditions. 
The quality of the rock varies greatly from one bed to 
another. Parts of it could be easily eroded and might 
be deformed, if not effectively surrounded or protected 
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EXCAVATING FOR THE BONNEVILLE Locks THroucH TraP Rock 


It is necessary, therefore, to seat the structure deeper 
than usual, to make its base much wider, and to so 
design it in connection with the overflow spillway that 
the erosional force of the water will be largely neutralized. 
It is fully appreciated also that the cut-off extending 
from the ends of the dam into the abutments must be 
carried to the rock floor and to such distance into the 
abutment ground as to meet the special local condition in 
each case. 

All these matters have been provided for, and to the 
best of my belief the proposed steps are adequate from a 
geologic standpoint, although in saying this I do not 
undertake to speak for the design of the dam. The engi- 
neers have been careful to find out what the physical con- 
ditions are at the site, and are making the necessary modi- 
fications in design and construction plans to meet them. 
Exploratory investigations are still in progress under the 
immediate observation of C. P. Holdredge, associate 
geologist, and E. T. Hodge, consulting geologist, both of 
whom have given careful and continuous attention to 
securing required data, which are made available imme- 
diately. 

This description completes the major physical picture 
at Bonneville as far as the main dam is concerned, but 
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MopeEL or EXPLORATORY RORINGS AT BONNEVILLE SITE TO Arp Stupy or GEOLOGICAL COMPLEXITIES 
The Pegs Represent the Individual Borings and the Cross Section in the Background Shows the Subsurface Structure 


that is only part of the program. There must be a 
great plant for power and an enormous lock for the 
handling of navigation. These are located on an irregu- 
lar intrusive mass of trap, which originally outcropped 
in a high, rocky mass on the Oregon side of the channel 
behind Bradford Island. Later exploratory investiga- 
tions proved that the same rock extends beneath that 
channel to Bradford Island in a large enough area to 





Stump SCARPS AT THE Foot or RuCKEL SLIDE 
About Two Miles Above Bonneville Site on Oregon Side 


furnish a foundation for the power house. This is 
especially good fortune for there is no question whatever 
about the competence of this rock to carry these impor- 
tant structures. 

One other question, however, remains—that of the 
character and quality of Bradford Island itself. Lying as 
it does between the power house and the dam, in reality 
it has to serve as a part of the effective dam. It must 
stand destructive attack and prevent excessive underflow 
of water both from the river above and from the side 
channel leading to the power house. It must carry a dike 
to raise the water to a moderate height above the present 
surface of the island, and it must provide the foundation 
for a cut-off and other structures, where needed, so as to 
make safe this stretch of ground between the power house 
and the main dam. 

Now that a long series of exploratory borings have 
been made, there is good reason to believe that the inter- 


nal structure of the island is fairly well understood. In- 
vestigations, however, are still being carried on to reveal 
all the conditions to be met and to determine more 
specifically the best location for the dike. It is not be- 
lieved possible to stop completely the underflow through 
pervious parts of the overburden deposits, but the dis- 
tance from one side of the island to the other is such that 
there appears to be no possibility of a sufficient move- 
ment of water through this ground to endanger any part 
of the proposed structure. Since detailed studies of con- 
ditions and proposed treatment are still in progress, plans 
for this structure are open to modification in keeping 
with whatever may be discovered in these investigations. 

This is a bird’s-eye picture of the geological features at 
Bonneville, one of the least homogeneous sites of any 
within my experience. It is complicated geologically and 
exacting from the engineering point of view. It will be 
an interesting and instructive experience to be able to 
check the conditions developed in the course of construc- 
tion and the behavior encountered in operation with the 
interpretations made from exploratory data. 

It would be a mistake to assume that these brief com- 
ments cover the whole problem. Questions not touched 
upon include relocation of the Oregon Short Line Railway 
and an attempt to discover some method of stopping 
ground that is still moving at the toe of Ruckel slide 
several miles farther upstream. These conditions apply 
only to ground on the Oregon side, far above the dam, 
and of course have nothing to do with the main dam 
and other structures at the Bonneville site. 

It is a fair question whether the great landslide on the 
opposite side of the river at Bonneville, which brought 
about the very conditions that have made the dam 
possible, is still moving, and if not, whether it might 
begin again when new conditions are imposed by raising 
the water level. These questions cannot be argued here, 
but they have not been overlooked. It may be taken 
for granted that none of them is considered serious by 
those who have given most study to the situation. 
The complexity of the situation has been realized by the 
engineers and they have endeavored by complete in- 
vestigation to remove every possible element of specula- 
tion or uncertainty affecting the construction of this 
project. 











Colorado River Aqueduct Makes 
Rapid Progress 


History, Design, and Construction of Huge Water Supply Project for Southern California 


























U7 NPARALLELED progress is being made on 
the construction of the aqueduct which is to con- 
duct 1,500 cu ft per sec from the Colorado River for 
240 miles, across deserts and through mountains, 
to metropolitan Los Angeles. The forces of the 
Metropolitan Water District of Southern California 
and 13 separate contractors are digging the tunnels 
at the rate of 4 miles a month, and apparently all 
existing records have been broken for the rate of ad- 
vance of a single heading. Already more than 60 
per cent of the total of 91 miles of tunnel has been 
excavated. Although the main effort up to this time 
has been concentrated on the tunneling, contractors 
have recently attacked the construction of the diversion 
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Fic. 1. ALIGNMENT AND PROFILE OF THE COLORADO RIVER AQUEDUCT, WITH LOCATION OF PRINCIPAL 


dam across the Colorado River at Parker, the cut-and- 
cover conduit, and the 150 inverted siphons. Also, 
the first work on the tunnels in the distribution sys- 
tem has been begun. Keen but friendly sang emgnoy 
between the various construction forces has been re- 
sponsible for the development and use of many labor- 
and time-saving devices. No effort has been spared 
by the District to make work on the aqueduct safe, 
healthful, and comfortable. The four articles which 
Jollow, dealing with the inception, location, design, 
and construction of this epochal project, were origi- 
nally presented by the authors in the form of addresses 
before the Los pp deri Section of the Society on the 
evening of December 12, 1954. 


Organization, Location, and Financing 


By F. E. Weymoutu 


. Member American Society cr Crvit ENGINEERS 
GeneraL MANAGER AND Cuter Encrneer, Toe Merropourran Water District or SourHerNn Catirornia, Los ANGELES, CALIF. 


the neighboring communities have been undergo- 

ing a gradual but certain depletion over a period 
of many years, and the water now being extracted from 
the vast underground reservoirs considerably exceeds 
the natural replenishment. That such a situation was 
imminent was realized many years ago and this realiza- 
tion led to the construction by the City of Los Angeles 
of the Owens River Aqueduct, the importance of which 
to the community cannot be overestimated. More than 


OCAL water resources available to Los Angeles and 


ten years ago it became evident that the waters made 
available by this aqueduct were inadequate to supply 
the ultimate needs of even the City of Los Angeles and 
that, because of similar needs in the surrounding region, 
it was imperative that some new outside source of water 
supply be found. 

At that time William Mulholland, M. Am. Soc. C.E., 
then chief engineer of the Department of Water and 
Power of the City of Los Angeles, began an intensive 
search for a new supply. The only adequate new source 
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proceeded, other cities became interested in 
the project, with the result that the District 
was organized in 1928, and formally took 
over the planning of the project with its own 
staff on May 1, 1930. 

Much of the desert area between the Dis- 
trict and the river was found by the first in- 
vestigators to be unsurveyed and unknown. 
The topography was not such as to point 
definitely to a single, best aqueduct location. 
Accordingly, a general topographic survey 
was begun and maps were assembled from 
which the problem could be studied. A 
total area of nearly 25,000 sq miles was 
surveyed. Many maps from miscellaneous 
sources were assembled and brought to a 
uniform scale to produce a general topo- 
graphic map for all the southern part of 
California and parts of Nevada and Arizona. 
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STRUCTURES AND District To BE SERVED 


was found to be the Colorado River, the low flow of 
which was fully appropriated for use in the Imperial 
Valley, southeastern Arizona, and Mexico. However, 
the flood waters wasting into the sea each year were 
found to be sufficient to supply all the needs of southern 
California. These flood waters could be conserved by 
a storage dam at Boulder Canyon. This dam is now 
under construction by the U. S. Bureau of Reclamation, 
and is nearing completion. 


SELECTION OF THE AQUEDUCT ROUTE 


Studies of the problem of constructing an aqueduct 
leading from the Colorado River were begun by the 
Water Bureau of the City of Los Angeles in 1923, prior 
to the final acquisition of water rights on the river and 
long before the creation of the Metropolitan Water 
District of Southern California. As the investigation 





SITE OF THE PARKER DAM 





When maps became available, a large 
number of office locations and preliminary 
estimates were made, and many possible 
routes were suggested by interested indi- 
viduals. All such suggestions were given 
consideration in order that no worthy plan 
should be overlooked. One proposal con- 


Fs = templated a diversion at Glen Canyon, 
am — Utah, with an aqueduct more than 800 
-3-45 32 miles long, serving not only southern Cali- 
bi rs fornia, but also large areas of Utah and 
—s 5- 2 Nevada. At the other extreme was a pro- 


ye posal to divert from the Laguna Salada in 
Mexico through an aqueduct up the coast 
a= by way of San Diego. Many intermediate 
diversion points were proposed. Usually 
there were many possible aqueduct routes 
from each diversion point. As a result, 
literally hundreds of alternative routes were studied. 

The requirement that tunnel construction be reduced to 
a minimum caused the projected routes from the various 
diversion points to converge toward a few mountain 
passes, such as the Cajon Pass north of San Bernardino 
and the San Gorgonio Pass at Beaumont. However, 





RoapD CONSTRUCTION OF METROPOLITAN WATER DISTRICT 
Part of the 148 Miles of New Road Built to Give Access to the Work 


since passes often result from a structural weakness, 
which may seriously interfere with tunneling, they must 
be considered with care. Earthquake faults, crushed 
rock zones, and water-bearing alluviums are other 
geological hazards that must be avoided as far as possible. 
Geological factors were in all cases given careful con- 
sideration. Facility of diversion, freedom from cross- 
drainage difficulties, accessibility to existing trans- 
portation lines, safety, permanance, and cost of con- 
struction, right of way, and operation were important 
elements in determining the final location. 








ee eee 













SAN JACINTO MOUNTAIN AND District TRANSMISSION LINE 
The Longest Single Tunnel on the Aqueduct Pierces This Range 


Of basic importance was the fact that the Colorado 
River is separated from the District area by a major 
divide. Also, the river is generally at a lower eleva- 
tion than much of the area to be served, and hence an 
appreciable head is required to overcome friction in the 
conduits leading to the District. Gravity flow is 
possible only for diversions from high dams far up the 
river and these would require long tunnels under moun- 
tains and desert plains. Several such routes were in- 
vestigated and abandoned as impracticable. 

Careful study of all possible routes led to the final 
selection of a diversion site 18 miles up the river from 
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Berpoo Camp, HEADQUARTERS OF THE COACHELLA DIVISION 
Air-Cooled, Electric Lighted, Refrigerated, and Hospitalized 


Parker, Ariz. This decision was influenced by a com- 
bination of economic, topographic, and geologic factors. 
Among the advantages of the chosen route are the facts 
that it is considered the safest to build and to main- 
tain; it requires less gross pump lift than any other 
feasible location; and at the point of diversion the river 
is confined in a narrow rock canyon. The general 
location of the route may be seen in Fig. 1. 

The main line of the aqueduct from Parker terminates 
in the proposed Cajalco Reservoir, about 12 miles south 
of Riverside, Calif., from which point distributing 
lines to the cities of the District are to be built. The 
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section from the river to the Cajalco Reservoir is com- 
posed of 91.94 miles of tunnel, 54.65 miles of cut-and- 
cover conduit, 62.47 miles of open lined canal, 28.86 
miles of pressure pipe, 1.19 miles of pump discharge line, 
2.29 miles of passage through reservoirs, and 0.91 mile 
of outlet cut from the last tunnel, making a total length 
of 242.31 miles. From the Cajalco Reservoir the flow 
is to be conveyed to the member cities in pressure lines, 
conduits, and tunnels. Retail deliveries will be made, 





Srx ComPpaNIgS’ CONSTRUCTION CAMP FOR PARKER DAM 


not by the District but by the water departments of the 
various cities. 


CAPACITY OF THE AQUEDUCT AND PUMPING PLANTS 
The aqueduct is designed for a flow of 1,605 cu ft per 


sec, Or approximately 1,000 mgd. With a 7 per cent 
allowance for shutdowns, this gives an average flow of 
1,500 cu ft per sec. This full flow will not be needed 
in the first years of operation, but it is uneconomical 
to construct the tunnels, canals, and conduits of the main 
aqueduct for smaller capacity and then enlarge or dupli- 
cate them in later years. However, the pumping plants 
and pipe lines may be economically built in parallel 
units and therefore parts of these facilities not needed 
during the first years of operation are to be left for future 


SN Re Sy 


Civit ENGINEERING for February 1935 75 


construction. The work scheduled for initial construc- 
tion will provide a complete system capable of delivering 
water to each city of the District, providing a reserve 
capacity sufficient for several years, and capable of being 
quickly expanded to meet a growing need for water. 





BuILpInc TRESTLE Over CoLorapo RIveR FoR PARKER Dam 


On the adopted route there are to be five pumping 
plants in all, having a total lift of 1,618 ft. There 
will be two at the river and three others just east of 
Shaver’s Summit. Each plant will ultimately contain 
9 units of about 200 cu ft per sec capacity each, which 
will allow one spare unit in each plant. These units 
will not all be installed at the beginning of operations 
but will be added from time to time as the demand for 
water requires. Plans for the plants are in preparation. 
An extensive research program for the solution of 
pumping and water-hammer problems is being carried 
out by the District staff at the California Institute of 
Technology in Pasadena. 

Power for operating the pumps is to be obtained from 
the Government’s hydro-electric plant at Boulder Dam, 
under the provisions of a contract with the Secretary 
of the Interior, dated April 26, 1930. Under this con- 
tract, the District is allocated 36 per cent of the firm 
power and preferred right to all secondary power pro- 
duced at the dam. Firm power is to be paid for at 1.63 
mills per kwhr and secondary power at 0.5 mill per 
kwhr, the District to pay 
separately for the instal 
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Fic. 3. INTAKE AND RELATED STRUCTURES AT PARKER DAM 








build and operate its own 
transmission lines along 
the approximate loca- 
tions shown in Fig. 1, 
and will have the right to 
develop power at Parker 
Dam and at such drops 
as may occur in the dis- 
tributing system. 

Funds for the con- 
struction of the aque- 
duct are to be derived 
from the $220,000,000 
bond issue authorized by 
popular vote in Septem- 
ber 1931. State law re- 
quires that the validity 
of such a bond issue be 
established by court ac- 
tion before bonds are of- 
fered for sale, and the 
resulting legal procedure 
consumed a period of sev- 
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eral months. During this time, preliminary financial 
arrangements were made, final location of the aqueduct 
was completed, and plans and specifications were pre- 
pared for those parts which were to be started first. 
In 1932 arrangements were completed with the Re- 
construction Finance Corporation for a loan of 
$40,000,000 with which to get the work under way. 
An additional loan of $15,000,000 from the Recon- 
struction Finance Corporation was secured in the fall 
of 1934 and also a loan and grant of $2,000,000 from the 
Public Works Administration for use in starting Parker 
Dam. 

The eastern section of the aqueduct lies in a desolate 
region in which there is no water or any of the ordinary 
facilities for living and carrying on the required con- 
struction work. To require each contractor to provide 
his own utilities independently would have caused a 
wasteful duplication of facilities and greatly increased 
the cost of the aqueduct to the District. Therefore, 
before construction could be started on the desert sec- 
tions, it was necessary for the District to build 148 
miles of surfaced highway, 471 miles of high-voltage 
power lines, 1,049 circuit miles of telephone lines, and 180 
miles of water supply lines. 

Water is secured from wells at the Colorado River 
and at other widely separated points along the aqueduct, 
and is furnished by the District to the contractors at 
prices stipulated in the specifications. Power for con- 
struction purposes is purchased by the District from the 
three local power companies and sold to the contractors 
at about 1 cent per kwhr. Along those parts of the 
aqueduct where no other highway is available, a main 
highway has been constructed and is being maintained 
by the District for the free use of its own construction 
forces and those of the contractors. 


CONSTRUCTION OF THE MAIN AQUEDUCT 


Specifications for the San Jacinto Tunnel were issued 
in October 1932, and bids were opened in November. 
This was the first unit of the main aqueduct to be ad- 
vertised. The construction of the tunnels in the Coach- 
ella Division by force account was authorized in De- 
cember 1932, and specifications for other tunnels were 
issued in rapid succession. Thus early in 1934 all the 
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tunnels were under contract or scheduled for force 
account construction. 

With one exception, all the work, both contract and 
force account, has been going forward with remarkable 
rapidity. Many records for speed, efficiency, and safety 
have been broken, both on force account and on contract 
work. Up to January 1, 1935, 56.1 miles of tunnel had 
been excavated out of a total of 91.9 miles. The only 
unit on which progress has not exceeded expectations is 
the San Jacinto Tunnel where, owing to a combination 
of circumstances, the contractor has not kept the work 
up to schedule. All the efforts of the District and of the 
contractor are being concentrated on this tunnel at the 
present time. It is believed that the difficulties en- 
countered are being met and that any inadequacies which 
may have existed in the original plan of procedure are 
being removed. Thus it is expected that this tunnel 
will be completed within the time originally estimated. 

Recently specifications have been issued to cover the 
open canal, the cut-and-cover conduit, and the siphons 
of the entire main aqueduct from the Colorado River 
to the terminal reservoir at Cajalco. Contracts have 
been awarded for all this distance. Also, the diversion 
dam at Parker is under construction by the U. S. Bureau 
of Reclamation. The pumping plants and the elec- 
trical transmission lines from Boulder Canyon are yet 
to be advertised, as are also the Cajalco Reservoir and 
a few miscellaneous features along the aqueduct. 

Contracts have been awarded for the construction of 
the tunnels into and out of the San Gabriel Canyon, 
for the tunnels on one of the feeder lines, and for a tunnel 
along Mountain Street in Pasadena. As of January 1, 
1935, this is the only work authorized on the distribu- 
tion system. However, final location of what is known 
as the upper feeder line is expected to be completed at 
an early date, and part of this work will be begun during 
1935. It is also planned to complete the designs for a 
storage reservoir at Cajalco in the near future. 

On January 1, 1935, the entire Colorado River Aque- 
duct project was approximately 20 per cent completed. 
No difficulties can be foreseen that might prevent com- 
pletion in 1938 at a total cost of from $12,000,000 to 
$20,000,000 less than the bond issue estimates. 

From the moment of its inception as a governmental 
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Erecting a Pre-Cast Pipe Siphon 


organization, the Metropolitan Water District of 
Southern California has jealously safeguarded its work 
against the efforts of those who would seek to control 
and use the District for selfish purposes. The Board of 
Directors and the management of the District have 
maintained that political preferment and special privilege 
have no place in the affairs of the District, and such 
influences have played no part in the conduct of the 
District's business. Technical and clerical employees 
are selected on a strict merit basis. Competitive ex- 





One Barrel of a Double-Barreled Siphon Connect- 
ing Sections of Closed Conduit 
VARIOUS PHASES OF SIPHON CONSTRUCTION ON THE COLORADO RIVER AQUEDUCT 
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Interior Forms for Fan Hill Siphon 


aminations are not held, but all applicants are required 
to submit complete statements of their qualifications 
sufficiently far in advance of employment to permit care- 
ful classification and grading. The final selection is 
based on an oral examination by a personnel board of 
qualified District officers. This system has given ex- 
cellent results. Laborers and other construction em- 
ployees are selected with the same impartial care. A total 
of 120,000 applications have been filed and classified, and 
every effort has been made to eliminate favoritism. 


Design of Hydraulic Structures 
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ESIGN work on the Colorado River Aqueduct 
covers a very wide field and embraces many 
interesting problems and structures, a full de- 






’ . rt a atg Packed with 
Packed with Rock - Rock or 
Tumber 


or Timber and Grouted 
Where Required ~ 








4 Une we Joint 











— Columns, 
4in. 1- Beams @ 77 Ib 
Grout Pipe S/ 32” on Centers — 
Sheet-iron Pan 





















= 

Ss 

a 

5 

8 

=:2 Columns, 3 

§ S 4 in.1-Beams @ 77 Ib /3 - 
- 6 0" on Centers le 

rik) a 

2! Precast Concrete or / ‘ 

? Other Suitable Block —/ 

§  Weeper Plugged 







/ After Concreting 





} e Drain Ditch 
; 
' 


Sheet-iron Pan“; “Loose 


AND AT RIGHT, IN STEEL-SUPPORTED GROUND 


scription of any one of which would occupy considerable 
space. Consequently the notable work being done by 
the mechanical] and electrical sections, and the important 
economic factors in connection with the design of the 
aqueduct proper, must be omitted and only the most 
usual of the aqueduct structures described. 

A map and profile of the line are shown in Fig. 1. 
Except for a few special structures, detail plans are now 
completed for all of the main aqueduct, from the di- 
version dam on the Colorado River at Parker to the 
proposed terminal storage reservoir at Cajalco. How- 
ever, some design work remains to be done on the pump- 
ing stations and transmission lines. 


PARKER DIVERSION DAM 


Geographically speaking the first structure on the 
aqueduct, and one of the most interesting, is the Parker 
Diversion Dam, located just downstream from the 
mouth of the Bull Williams River, about 18 miles north 
of Parker, Ariz. The dam will raise the water level 72 
ft, thereby creating a regulating and clarifying reservoir 
with a capacity of 716,000 acre-ft, and making possible 
the generation of approximately 80,000 kw of electrical 
energy. The river channel at the dam site is narrow and 
the rock is good, but unfortunately bedrock at the 


deepest point is 250 ft below the river bed. An arched 
) T 


type of dam is proposed, as shown in Fig. 2. Unusual 
features are the great depth of the excavation and the 
provision on the crest of the spillway for gates 50 ft deep. 
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The quantities for the principal construction items are: 
Tunnel excavation 109,000 cu yd 
Open-cut excavation 2,265,000 cu yd 
Earth fill for cofferdam . 488,000 cu yd 
Concrete... . , . . 805,000 cu yd 
Gates and machinery ; , 2,460 tons 

Reinforcing steel , , 940 tons 


Plans for this structure were prepared by the U.S. Bureau 
of Reclamation in Denver, and the dam is being built 





ConTrRAcTor’s Desert CAMP FOR CANAL CONSTRUCTION 
Wood and Bavenda Company 


as a Federal project under a contract with the Six Com- 
panies, Inc. 

In Fig. 3 the general arrangement of the aqueduct 
and its related structures in the vicinity of the intake may 
be seen. The small reservoirs in Copper Basin and Gene 
Draw are formed by arched dams in rather narrow 
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canyons, and have storage capacities of 20,700 acre-ft 
and 6,300 acre-ft, respectively. They will assist in regu- 
lating the discharge from the first two pumping plants 
and under some circumstances may serve as clarifying 
basins. Final plans for these dams have not been com- 
pleted. There are no other dams on the main aqueduct; 
the 80,000 acre-ft storage basin at Hayfield is a natural 
one, and the Cajalco Reservoir is considered as a part 
of the distributing system. 


HYDRAULIC CHARACTERISTICS OF TUNNELS 


With the exception of the Valverde and Bernasconi 
tunnels at the western end of the line, all the main 
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aqueduct tunnels are of horseshoe shape, 16 ft in diam- 
eter, and have a hydraulic slope of 0.00065. The invert 
is laid to a 32-ft radius, except in soft material, where the 
radius is 16 ft. Typical cross sections in unsupported, 
timbered, and steel-supported ground are shown in 
Fig. 4. Extensive use has been made of steel support, 
both of the conventional pressed-plate type and of a new 
combination type utilizing timber lagging on I-beam 
arches. 

Like other parts of the aqueduct, the tunnels are de- 
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Original Ground Line, 
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Fic. 7. TyprcaL MONOLITHIC SIPHON CONSTRUCTION 
(a) Three-Barreled Rectangular Type for Short Lengths Between Open Canals. (6) Single-Barreled Circular Type for Short 
Lengths Between Closed Conduits. (c¢) Double-Barreled Circular Type for Lengths Beyond 300 Ft; Second Barrel to Be Added 
When Greater Capacity Is Needed 


signed for a flow of 1,605 cu ft per sec, which provides 
for the ultimate average available flow of 1,500 cu ft 
per sec, with an allowance of 7 per cent for shutdowns. 
The flow is computed from Manning’s value of 0.013 
for nm. Slope and size have been selected to give the 
smallest possible combined construction and capitalized 
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operating cost. The site of the San Jacinto tunnel 
marks the controlling divide, which determines the 
general elevation of the aqueduct. Economic condi- 
tions change at this point, and for this reason the tunnels 
to the west have a diameter of 15 ft 3 in. and a hydraulic 
slope of 0.00085. 

In Fig. 4 are shown the sections used in solid and 
broken rock or in relatively stable alluvium. All of the 











29 tunnels on the aqueduct are in rock except the two 
at Whitewater River and isolated sections of a few others. 
However, there is a fairly large percentage of broken 
formations, and short reaches of heavy ground requiring 
special support are occasionally encountered. Reinforced 
sections have been designed to meet such conditions. 

Cut-and-cover conduit of the type illustrated in Fig. 
1 is used on all contour locations between Hayfield and 
Cajalco and for the more exposed part of the surface 
line between Hayfield and the intake. Like the tunnel, 
this section has a nominal diameter of 16 ft but has a 
larger cross section and a flatter slope. The hydraulic 
properties are shown in Table I. The section has been 
designed to be practically free from tension under normal 
loading conditions and to stand under the variety of 
conditions illustrated in Fig. 5. Transverse construc- 
tion joints, which occur at 35-ft intervals, are provided 
with */;. by 8-in. steel water stops. In the 700-ft ex- 
perimental length constructed in the early part of 1934 
at Fan Hill, loadings numbered 2, 3, 4, 7, and 8 in Fig. 
5 were checked, and the design was found to be ade- 
quate. However, the observed load distributions dif- 
fered more or less distinctly from the corresponding 
assumed distributions. Typical horizontal and vertical 
load distributions, as determined from experiment, are 
shown in Fig. 6. 

A large part of the eastern half of the line lies across 
desolate but comparatively smooth desert and is com- 
posed of concrete-lined open canal. This type of struc- 
ture is much cheaper to build than cut-and-cover conduit 
and because of its flatter slope requires less pump lift. 
The general dimensions are shown in Fig. 1, and the 
hydraulic properties are given in Table I. The slope 
of 0.00015, which is steeper than the theoretical economic 
gradient, is required to give such velocity as will keep in 
motion the sand which it is expected will blow into the 
canal. The canal section is generally in well-drained, 
stable alluvium. The 8-in. maximum thickness of con- 
crete lining is designed for maximum water-tightness 
and durability under desert conditions. There are to 
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elastic longitudinal reinforcing steel is to be continuous 
through all construction joints and is designed to take 
up all temperature stresses. For safety, the section is 
to be set well down in the ground, and ample training 


be 
‘ 





Drac-Ling EXxcavATOR ON CANAL CUT 


ditches the protective embankments will be provided to 
guide storm waters to prepare crossings. A roadway for 
inspection purposes will occupy one bank of the ditch. 
In all, there are to be 150 inverted siphons between 
the intake and Cajalco. These are required across de- 
pressions and drainage channels and vary in length from 
125 ft to 26,300. The heads range to a maximum of 151 
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Fic. 10. Wasteway At Rice, CALir. 


ft but are usually much lower. These siphons generally 
consist of two parallel circular barrels, one to be built 
now and one when required at some future time. Where 
the length is 300 ft or less and the head is under 25 ft, 
the advantages of two-barrel construction are over- 
balanced by the cost of the bifurcated transition struc- 
tures at the ends. Such siphons are built as single circu- 
lar barrels, except where the adjacent aqueduct is open 
canal, in which event a three-barreled rectangular 
type, constructed as a single unit, is used. 


Vou. 5, No.2 


A typical three-barreled rectangular siphon is illus- 
trated in Fig. 7. This type is used for short stretches 
between canal sections to avoid the more elaborate 
transition structures required for other types. A 
typical single-barreled, circular, poured-in-place siphon, 
and a typical double-barreled structure are also included 


Tas_e I. Hypravutic Propertizs or Aguepuct ConpuIts 


IreM Tunnet Grape Conpurt Lingep CaNaL 
Room, 4, MOOS ..k aa 4 oe 8 191.11 223.43 360.57 
Velocity, V,inft persec .... 8.40 7.18 4.45 
Discharge, Q, in cu ft persec . . 1,605.0 1,605.0 1,605.0 
Hydraulic radius.r,inft ... . 4.89 5.10 6.35 
Coefficient of roughness,”. . . . 0.013 0.013 0.014 
Gs ic « ax <. sia -ataione 4 0.00065 0.00045 0.00015 


in Fig. 7. The rectangular and the single-barreled 
circular types are designed for poured-in-place construc- 
tion only. On the longer siphons, alternative plans for 
pre-cast and poured-in-place construction were included 
in the calls for bids. Also, on four important lines, 
two of which are crossed by active earthquake faults, 
quotations on steel lines, supported on ring girders 
above the ground, were requested. On the lines across 
earthquake faults, flexible joints were to be provided in 
the poured-in-place pipe. 

All siphons have been awarded for poured-in-place 
construction, on the basis of lower costs, except for the 
advanced experimental construction of a 12-ft pre-cast 
siphon at Little Morongo Canyon. 

Friction losses in siphons are computed on the basis 
of Manning’s formula, with » equal to 0.013 for poured- 
in-place concrete, to 0.012 for pre-cast concrete, and to 
0.014 for welded steel pipe. The economic slopes are 
determined from combined construction and operating 
costs. Inlet and outlet losses are taken, respectively, 
as 0.1 and 0.2 of the change in velocity head. Bend 
losses are computed from the equation: 
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f, = 0.25 — «| A 
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Vou. 5, No.2 
in which f, is the head lost in a given bend and A, the 
angle of bend, in degrees. 

Poured-in-place, double-barreled siphons are 12 ft 
9 in. in diameter between canal sections and 12 ft 4 in. 
between tunnel or conduit sections. The corresponding 
pre-cast sizes are 12 ft 4 in. and 12 ft. The single- 
barreled circular siphons are 16 ft in diameter. 

Typical details of a pre-cast siphon 12-ft in diameter, 
installed at Little Morongo, are given in Fig. 8. This 
design provides that the sections be laid in a concrete 
bed and connected by lead-caulked joints. For heads 
in excess of 80 ft, a water-tight welded steel cylinder 
is embedded in the pipe shell, 2 in. from the inner surface. 
The trial installation of a 723-ft siphon to be operated 
under a maximum head of 121 ft, at Little Morongo, 
was entirely successful. 

Typical details of an alternative steel design for the 
Freda siphon may be seen in Fig. 9. The total length of 
15,540 ft is divided into 19 sections, with expansion 
joints and anchors. The ring girder supports are 50 ft 
apart and are planned to slide directly on the piers. A 
‘/,-in. shell thickness is proposed throughout, the joints 
to be welded. The specifications provide for the build- 
ing of an experimental section of such pipe, from which 
the need for stiffeners, the spacing of ring girders, and 
other details, may be checked. Two coats of red lead 
and one of aluminum are specified for all exposed steel 
surfaces, and a bituminous coating for the interior. 

The aqueduct crosses three earthquake faults that are 
classed as active: those of Mission Creek, San Andreas, 
and San Jacinto. Because of possible movement, 
flexible lines, under pressure, are considered desirable. 
Welded steel and pre-cast concrete are judged suitable 
for these crossings. Also, an articulated poured-in- 
place concrete pipe design, with joints at 20-ft intervals, 
has been developed as an alternative. The joints are 
to be closed by */:5 by 8-in. steel water stops for low heads, 
and by the regular lead and steel joints shown in Fig. 8 
for the higher heads. In the case of the flat steel water 
stops flexibility is assured by a heavy bituminous coating 
on the plate. Under competitive bidding the articu- 
lated monolithic type of construction was adopted for 
all these crossings. 


CONTROL OF FLOODS AND WASTE WATER 


Except at the pumping plants, there is little occasion 
for controlling the flow between the intake and the Ca- 
jalco Reservoir. Consequently, the only special struc- 


tures required along the line are bridges, wasteways, 
spillways, and sand traps. 
structed at Rice is shown in Fig. 10. 


A wasteway to be con- 
This structure 





Dritt CARRIAGE AT WORKING Face oF TUNNEL 


OPERATING AN AUTOMATIC DRILL 
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Fic. 12. SaANnp-TrRAaP DESIGN FOR OPEN CANAL 


Traps to Be Placed About a Half-Mile Apart in Regions of 
Wind-Blown Sand 


is to be operated only in case of a serious failure in the 
aqueduct. Flow down the aqueduct is stopped by 
closing the two 17 by 11-ft radial check gates, and the 
water is discharged through the 20 by 11-ft waste gate. 
The wasteway channel is concrete lined for a distance of 
700 ft, and the water is then discharged into a natural 
desert channel. Provision of wasteways is made diffi- 
cult by the scarcity of natural channels capable of safely 
carrying the aqueduct flow. In addition to the one at 
Rice, others are to be provided at each pumping plant 
and at other strategic points. It is necessary to provide 
a spillway just ahead of each pumping plant to dis- 
charge the flow automatically in the event of an inter- 
ruption in pump operation. These spillways are to be 
designed as part of the pumping plants. 

Although the open lined canal is to be well protected 
with drainage ditches and dikes, it is possible that 
limited surface flows may be intercepted during heavy 
storms. To prevent the dangerous accumulation of 
such flows, paved depressions in the canal banks are to 
be provided at intervals, somewhat similar to the stand- 
ard ‘‘dips’’ of secondary western’ highways. In Fig. 
11 is shown a typical spillway of this type, having a dis- 
charge capacity of about 200 cu ft per sec when the 
water surface in the canal is 18 in. above the crest. 
The crests are to be 6 in. above the normal water level 
in the canal. In all, there are to be 12 structures of this 
type, located at points where 
the overflow will do no damage. 

Storm waters entering the 
canal will necessarily bring 
in appreciable quantities of 
debris. Even though storms 
capable of breaking down the 
defensive drainage structures 
may occur at rare intervals, 
no special provisions for han- 
dling the debris thus brought 
in are considered justifiable. 

The canal passes through 
several areas of dry sand where 
a more or less constant depo- 
sition of wind-borne material 
may be expected. Because of 
the flatness of the country, 
the depth the canal is set into 
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the ground, and the value of the water, removal of this 
sand by settling pits and wasteways will be expensive. 
However, such disposal must be resorted to at the in- 
takes of the inland pumping plants. Large desilting 
structures at these points are now being planned. 

To assist in removing the heavier particles of sand, 
traps of the type shown in Fig. 12 are to be distributed 


Vou. 5, No.2 


along the open section in the vicinity of these areas of 
drifting sand at intervals of about half a mile. These 
pits are to be covered with a grating, designed to slow 
down the bed load and encourage its deposition. Be- 
cause of the difficulties previously mentioned, it is 
proposed to remove these accumulations by means of a 
portable excavator operating through the well. 


Methods and Progress of Tunnel Construction 


By J. L. BurkHoLpEerR 


Member AMERICAN Society or Civit ENGINEERS 
Assistant GeNeRAL Manacer, Metropo.uitan Water District or SourHerN Catirornia, Los ANGELES, CALIr. 


started on the Colorado River Aqueduct, and 

January 1, 1935, the tunneling forces have exca- 
vated 56 miles of the total of 92 miles of tunnels. Since 
May 1934, tunnel progress was averaged more than four 
miles per month. The size of this undertaking can be 
appreciated by a study of Table I, which lists the esti- 
mated total quantities involved in the various types of 
construction. 


B eerese February 1933, when construction was 


Taste lI. Typss or WorK AND ESTIMATED TOTAL CONSTRUCTION 
QUANTITIES FOR COLORADO RIVER AQUEDUCT 


In Cubic Yards 


L&SNOTH IN 


Tyee or Work Mites EXcCavaTION CONCRETE 
Tunnels 91.9 5,320,000 1,560,000 
Open canal 63.4 7,100,000 470,000 
Conduit 54.7 9,250,000 1.230.000 
Siphons 28.9 3,200,000 365,000 


TUNNEL EXCAVATION AND SUPPORT 


By the end of 1934, all of the 29 tunnels on the main 
aqueduct were under construction, 19 being driven by 13 
contractors and 10 by the District forces. The con- 
struction methods and machinery developed to exca- 
vate these tunnels have been a step forward in the art 
of tunnel driving. 

Drilling operations are carried on from double-deck 
drill carriages or ‘‘jumbos’’ mounted on car trucks that 
can be pushed to the face by an electric locomotive and 
towed back out of the firing zone on completion of the 


drilling. The full face of the tunnel, 16 by 16 ft in size, 
is drilled by from 4 to 6 drills, which are all of the 
hammer, air-operated type. These cut the rock one- 
third faster than the old piston type of a few years ago. 
Depending on the type of the rock, the usual round of 
drilling takes from 2 to 3'/: hr and consists of from 
25 to 60 holes, 4 to 8 ft in depth, which are loaded with 
25 to 40 per cent dynamite. 

A new device, described by T. W. Osgood, Assoc. M. 
Am. Soc. C.E., in the January number of Crvi Enct- 
NEERING, for the protection of the blasting caps has 
been developed. It consists essentially of a block of 
wood drilled longitudinally to contain the primer and to 
protect it from contact with the sides of the drill hole, 
and at the same time to make the detonation positive. 
This device has eliminated the hazard of premature 
explosion while loading. The sequence of firing is ob- 
tained by the usual “‘delay’”’ primers, allowing the whole 
round of holes to be detonated in correct order. 

After the round of holes is fired, the time required to 
clear the heading of smoke is only about 30 min. The 
shortness of this period is made possible by means of 
improved ventilation plants of large capacity, which are 
reversible in operation. First the smoke and gases are 
withdrawn from the heading and then fresh air is forced 
to the face while mucking operations are in progress. 
The ventilating pipe is usualiy 22 in. in diameter and has 
special rubber gasketed joints to reduce leakage. The 
ventilating plants have a capacity sufficient to completely 
replace the air in the 20-ft length of tunnel adjacent to 





Tue CALIFORNIA SwITcn, A PASSING TRACK SUPERIMPOSED ON THE SINGLE TUNNEL TRACK 
Left, in a Timber Supported Tunnel; Right, in a Tunnel Supported by Steel Ribs and Wooden Lagging 
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FINISHED TUNNEL SECTIONS 
Left: Typical Unsupported Rock Section, with Ventilation Pipe 22 In. in Diameter Suspended from Roof and, at Lower Left, 6-In 


Middle: 
Right: 


Compressed-Air Line and 2-In. Water Line 


the working face, every minute for a short period after 

firing, and have a normal air-replacement capacity of 
half this amount during the mucking and drilling 
it. 

Of the total tunnel footage 58 per cent is supported 
und 14 per cent is coated with gunite. The remainder 
requires no support or protective lining. There are 
three types of tunnel support in use: the timber, the 
teel, and the steel-rib type lagged with wood, which was 
ieveloped on this work by the District forces. Gunite is 
used to a large extent as a coating on certain types of 


/ 





TypicaL STEEL-SuPpPoRTED TUNNEL SECTIONS 


Left, Placing Steel Liner Plates in Whitewater Tunnel No. 2; 


' 


ck structure which disintegrate on exposure to the 


i. 


AUXILIARY PLANTS AND FACILITIES 
For the tunnel drilling operations, air at a pressure of 
0 Ib per sq in. is furnished by compressor plants which 
ave a capacity of 1,500 cu ft per min for single headings 
nd 2,000 cu ft per min for double headings. These 
lants are electrically driven and deliver the air to the 
adings through 6-in. pipes. The drill-sharpening 
hops are usually located near the tunnel portals and are 





Right, Storage Battery Loco- 
motive in a Finished Steel-Supported Tunnel 


Placing Concrete Forms for Tunnel Lining in a Timber-Supported Tunnel 
Concrete Arch Section Completed 


equipped with oil furnaces and air-operated steel sharp- 
eners. Several automatic heat-treating plants have been 
installed with excellent results. The most advanced of 
these is the District’s central steel shop, which furnishes 
steel for all the District tunnels, and in which marked 
economies in production have been attained. The aver- 
age cost of these tunnel plants is $125,000 for a single 
heading and $250,000 for a double heading. 

After careful study of climatic conditions, camps for 
housing and feeding the workmen were built and 
equipped with temperature-controlled sleeping and 
mess facilities, which give a 
maximum of comfort to the 


men. The cost per camp, 
including all facilities, has 
averaged $45,000. Each camp 


accommodates from 80 to 125 
men. 

The contractors require 
each man, before employment, 
to be examined by the resident 
physician to determine his fit- 
ness. First-aid stations are 
maintained to give immediate 
emergency treatment to the 
injured, and there are two 
fully equipped hospitals, one 
at West Eagle Mountain and 
the other at Berdoo Camp of 
the District. These hospitals 
have a staff of doctors and 
nurses in attendance and main- 
tain ambulance service. 

A safety engineer and a staff of assistants make safety 
inspections both on the work being done by the District 
and on that under contract. A safety program has been 
conducted through training and first-aid classes, safety 
clubs, and committees, where hazards are discussed and 
safety measures developed. All the tunnel superin- 
tendents have fully cooperated, so that the accident 
frequency rates have dropped and are still dropping 
markedly. Safety flags and emblems have been awarded 
to the camps having the best record for safety each 
month with very beneficial results in the lowering of the 








84 Civit ENGINEERING for February 1935 


number of accidents. The U.S. Bureau of Mines has 
furthered the program by sending a representative to 
give the men courses in mine rescuing and first aid. 
A material testing laboratory in charge of a testing 
engineer and assistants is maintained by the District 





Aguepuct Rescug Sguap AND Its EQUIPMENT 


at Banning, where preliminary investigations of materials 
and methods of handling have been conducted for all 
materials used in the work and where these materials 


Taste II. Tunnet Drivinc Recorps To JANUARY 1, 1935 


AVERAGE 
Day Record RATE 
In cemented gravel, by the West Construction Com- PBR Day 
pany in Whitewater Tunnel! No. | — 49 ft 
In rock, by District forces in the west heading of 
Seven Palms Tunnel, August 31, 1934. (This record 
was equaled in west heading of Copper Basin 
Tunnel No. 2, by the Walsh Construction Company 
on December 14, 1934.) 54 ft 
Week record 
In cemented gravel, by the Utah Construction Com 
pany in West Iron Mountain Tunnel (7-day week) . 315 ft 45 ft 
In rock, by the Walsh Construction Company in the 
west heading of Copper Basin Tunnel No. 2 (6-day 
week) 284 ft 40.5 ft 
Month record 
In cemented gravel, by the Utah Construction Com- 
pany in the West Iron Mountain Tunnel (7-day 
week) 1,027 ft 34.2 ft 
In rock, by the Walsh Construction Company, in the 
west heading of Copper Basin Tunnel No, 2 (7-day 
week) ; , 1,084 ft 36.1 ft 


are tested for acceptance before delivery. In connection 
with the concrete work, the laboratory has located and 
tested 60 sources of concrete aggregates and has made 
exhaustive tests of cements for resistance to alkalis, of 


Vo. 5, No.2 


concrete compositions to withstand desert conditions, 
and of the relative value of sealing compounds to be 
applied to the concrete to prevent evaporation of mixing 
water during setting. Test specimens are taken from 
the concrete placed by each shift on every job, and 





Tue Districtr’s CEMENT TESTING LABORATORY AT BANNING, CALIP. 


members of the laboratory staff are in constant touch 
with the field work in order to obtain uniform standards 
throughout. 


OUTSTANDING PROGRESS RECORDS 


With these plants and the improved equipment that 
has been developed, progress has averaged 523 ft of 
tunnel per month in a single heading, and for the aque- 
duct as a whole, 4 miles per month, or 6.9 ft per shift. 
The outstanding records up to January 1, 1935, are 
given in Table II. 

These records are impressive when it is remembered 
that the most rapid progress in a single heading made on 
the Catskill Aqueduct for New York City was 523 ft 
in a month, and that on the Mountain Division Tunnel 
of the Hetch-Hetchy Aqueduct, 776 ft in a month. 

The work of lining the tunnels with concrete has been 
started and by January 1, 1935, 10,553 ft of arch lining 
had been completed. Conduit, canal, and siphon con- 
struction amounting to 149 miles, has been let to ten 
contractors. The first excavation was done by Wood 
and Bevanda, just east of Iron Mountain, on November 
27, 1934. In December three other contractors began 
excavation. On the remaining contracts, camps are 
being built and equipment is being assembled. 


Tunnel Contractors’ Plant and Equipment 


By J. C. AGNew 


Director, Winston Brorners Company, Contractors, Minneapouis, Minn. 


Colorado River Aqueduct is gained in two ways—by 

adits and by shafts. Adits are the more generally 
used. The San Jacinto tunnel, 12.77 miles long, and the 
longest single bore on the aqueduct, is reached at Cabazon 
by a shaft about 250 ft deep and a cross-cut; at Protrero 
by a shaft approximately S00 ft deep, intersecting the 
main tunnel line; and at the west portal by an inclined 
adit. The Valverde tunnels are approached by one 
inclined adit and three shallow shafts. The East Iron 
Mountain tunnel is reached by a shallow shaft. 


[: general, access to the main tunnel bores on the 


By reason of the depth of the shafts on the San Jacinto 
tunnel, the muck coming from the heading is dumped 
into pockets in the tunnel floor, and passes from them 
into skips. These are hoisted to the surface and dumped 
into pockets. There the muck is ready for transporta- 
tion to the dump by truck and dump cars. 

On the Valverde tunnel, because of the shallow depth 
of the shafts, the cars are hoisted to the surface in a 
mine cage, uncaged, and hauled to the dump. At the 
East Iron Mountain shaft, which again is shallow, the cars 
are hoisted on a cage to a point about 32 ft above the 
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HEADFRAME AT SHAFT OF EAstr IRON 
MOUNTAIN TUNNEL 

Muck Cars Dumped Pneumatically 
Into a 60-Yd Bunker 


collar of the shaft and are dumped from the cage into a 
60-cu yd rock pocket or bunker by a pneumatic car 
dumper. The cars are side-dump, and a “downfall” 
door assures that no large rock will fail to pass out of the 
car. This is really a development of the self-dumping 
cage. From the bunker the muck is allowed to fall, 
through air-operated finger gates, into dump trucks, 
which haul it to the dump. 


MUCKING EQUIPMENT DEVELOPED 


Considerable development has taken place in the 
machinery and methods of removing the broken rock, or 





ForTIeER CONCRETE MIXER AND PLACER FOR TUNNEL LINING 
Beginning Operations at a Tunnel Portal 


muck. As this operation is the limiting factor in the 
cycle of driving, special efforts have been made to 
expedite it. Two types of mucking equipment are 
used in the tunnels—mucking machines and electric 
tunnel shovels. The conveyor-loader type of mucking 
machine is in most general use. This machine scoops 
up the broken rock and deposits it on an elevated con- 
veyor belt, which carries it to a car standing under the 
rear end of the belt. 

On the West Eagle Mountain tunnel, the Dixon con- 
veyor and drill carriage is used in connection with the 
Conway mucking machine. The conveyor is 135 ft 
long, 14 ft wide, and 12 ft high, and is operated by a 10-hp 
motor. The muck passes from the belt of the mucking 





Muck Car GoInc on CAGE 
Bottom of Shaft of East Iron 
Mountain Tunnel 





East PorTAL or CoxcomMB TUNNEL, 
3.37 Mites Lone 
Under Contract with Winston Brothers 
Company 


machine at the heading to a 42-in. belt traveling the 
length of the conveyor. A train of 8 cars is backed under 
the conveyor platform and moves forward as the cars are 
loaded, leaving the tunnel when the last car is filled. 
An empty train then moves under the conveyor from a 
siding near by. The time required for mucking a 6 to 
8-ft round by this means is between 2 and 3 hr. The 
conveyor is also moved up to the face and used as a drill 
carriage, employing columns for mounting the drills. 
This is one of the new methods developed for use in tunnel 
driving and has worked out very satisfactorily. 

Two of the tunnel shovels used by the Winston 
Brothers Company are mounted on rails owing to the 
hardness of the rock encountered. Each of these shovels 
weighs 78,000 Ib and is operated by 440-v current, with 
a 60-hp hoisting motor, a 30-hp swinging motor, and a 
30-hp crowding motor. The “cherry picker,’’ or car 
hoist mounted on the back end of the shovel, for trans- 
ferring empty cars, has a 6'/:-hp motor. A similar 
electric tunnel shovel has also been developed which is 
mounted on tractor treads. Both types have a dipper of 
1'/«-yd capacity. 

The muck cars are of 4 to 6-cu yd capacity and, coupled 
in trains of from 6 to 8 cars, are hauled by 6 to 8-ton 
electric locomotives. These are usually of the storage- 
battery type, although both trolley and combined trolley 
and storage types are in use. 

CAR-SWITCHING DEVICES 

The problem of car switching at the face has brought 
out a number of new devices developed to replace the 
loaded car at the mucking machine with an empty one 
in the shortest possible time. These devices may be 
classified in two general groups: first, the ‘cherry 
picker,’’ or car gantry, which swings the empty car from 
the track to allow the loaded one to pass and then re- 
places the empty one on the track to be pushed to the 
mucking machine; and second, various switching devices 
to pass the empty and loaded cars. The “cherry picker’ 
types are electrically or air-operated hoists on an elevated 
running rail or swinging boom. One type hoists the empty 
car vertically to allow the loaded car to pass under it. 

Many of the tunnel contractors use the King car 
passer, devised by H. J. King of the Hamilton and Glea- 
son Company, contractors on the Bernasconi tunnel, for 
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setting empty cars at the tunnel heading. This device 
is 98 ft long, 14 ft wide, 8'/, ft high and weighs about 20 
tons. An entire train of 6 or 8 empty cars is pulled up a 
ramp at the rear of the car passer by an electric hoist toa 
track on the top of the frame. At the front end the cars 
are lowered one at a time to the tunnel track, in position 
to be loaded by the mucking machine. As soon as an 





A Kino Car Passer Durinc Its CONSTRUCTION 


Empty Muck Cars Are Moved Over the Top to Position at the 
Mucking Machine in the Tunnel Heading 


entire train of empty cars is on the passer, the rear ramp is 
lifted to clear the track, and the tunnel locomotive 
moves forward in readiness to withdraw the string of 
cars after they have been set down on the track and 
loaded. The whole apparatus runs on rails. The 
drills are mounted on an overhang at the front end. 
Also, the upper deck serves as a convenient working 
platform for placing tunnel timbers, and much of the 
timber can be hauled on to the deck in the same manner 
as empty cars are handled. 

The ‘‘California switch’’ consists of two parallel tracks 
connected at their ends by switches and built to be 
superimposed on the single tunnel track, connection with 
that track being made by short inclines of tapered rail. 
The whole arrangement is pulled along the tunnel track 
by a hauling motor or the mucking machine or by 
both. The time required to shift cars at the heading 





Winston Brothers Company 


EvLecrric SHovet In East Coxcoms TUNNEL, 
with 1'/, Yop Bucket 
Crane for Picking up Empty Muck Cars Mounted on Rear of Shovel 
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is from 45 sec to2 min. The California switch, although 
not a new device, has been perfected by the District's 
forces. 


MIXER-PLACER FOR PLACING CONCRETE LINING 


On the Mecca Pass tunnel, the contractor, the Morri- 
son-Knudsen Company, is placing concrete lining with a 
new mixer-placer, invented and developed for the pur- 
pose by George Fortier. This machine is a combina- 
tion of a mixer drum and a concrete gun, the concrete 
being placed pneumatically direct from the mixer, 
through a 6-in. pipe, into place behind the tunnel forms. 
The mixer-placer is designed to handle dry batch con- 
crete, to mix it, and to discharge it through a 6-in. pipe, 
in batches up to 1.2cu yd. It consists of a heavy welded 
steel drum, which is rotated by a 35-hp fully enclosed 
electric motor. The batched concrete is dumped from 
batch cars into a hopper at the rear of the mixer-placer 
and enters the drum through a circular gate operated 
by an air cylinder. 

This gate opens inside the drum so that when the air 
pressure is applied in the drum the gate seats tightly, and 
the air pressure holds it closed. The drum has three 
sets of blades which feed the concrete to the front end 
of the drum, where it is picked up by cup-shaped blades 
and discharged into a trough over the discharge pipe 
opening. A specially designed slide gate in the discharge 
line, operated by an air cylinder, controls the discharge 
from the mixer-placer. As soon as this machine is 
charged, both gates are closed and the air pressure is 
turned on. By the time the pressure is built up in the 
drum, the concrete has been mixed the required '/, min 
and is discharged by opening the slide gate on the 6-in 
discharge line. The air for pneumatically discharging 
the concrete enters the mixer through a 2-in. pipe at the 
discharge end of the drum, as does the water pipe. 

The first major bore on the aqueduct, the Cottonwood 
tunnel, was holed through on December 12, 1934, 
by the J. F. Shea Company. This 3.8-mile tunnel was 
attacked from each end and was completed just 17 
months after work was started, at an average rate of 
610 ft per month, on the basis of a 6-day week. 

Keen competition exists, not only between the con- 
tractors themselves, but also between them and the 
forces of the District. This friendly and sportsmanlike 
rivalry has resulted in a rate of progress unequaled on 
similar work, and the records indicate that safety of 
life and limb has not been sacrificed to speed. 





Drxon CONVEYOR AND DriItt CARRIAGE, LOOKING FROM THE 
HEADING 


Conway Mucker in Position to Deliver Material to Conveyor Belt 
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the enclosed lakes of the Great 
Basin reflect the water supply 
conditions on their drainage areas. 
Records of such fluctuations include 
both direct measurement of the ele- 
vation of the lake surface, in some 
cases extending back to 1850, and 
indirect records obtained from trees 
growing around the margins of the 
lakes, some of which extend back to 
1650. For several years, as oppor- 
tunities have presented themselves, 
I have been collecting data on the 
past fluctuations of Great Basin 
lakes. These data have included 
both field investigations and library 
research through early accounts by 
pioneers and engineers regarding 
conditions on these lakes. 
While the results for different 
lakes vary in extent and definiteness, 
they are reasonably consistent in 


Pr teense in level of 


RTICULARLY in the Southwest, 
climatic variations are of special in- 
terest at present because of the reduction 
in water supply during recent years in 
comparison with that of some previous 
periods. Based on lake levels, about 100 
years of actual historic record are avail- 
able, but Professor Harding has pro- 
jected this record backward for another 
200 years by a study of trees and stumps 
around the margins of lakes. Ina study 
of the 300 years of lake level history thus 
derived, he finds no cyclic variations 
which justify projection into the future, 
but he definitely concludes that the dry- 
ness of the period since 1917 has been 
exceeded prior to that time; and that 
water supply plans should be based on 
meeting demands during periods hav- 
ing a run-off similar to that for the 
period since about 1917, as it 1s to be 
expected that such periods will recur in 
that region in the future. 


Fluctuations based on _ historic 
records have been plotted in Fig. 1. 
Indicated limiting high stages over 
a longer period, for those lakes for 
which tree records were secured, are 
shown in Fig. 2. The extent and 
definiteness of the records for each 
lake will now be discussed. 


FLUCTUATIONS OF GREAT SALT LAKE 


Great Salt Lake was surveyed in 
1850 by Stansbury and in 1869 by 
King. Various other observations 
are available prior to 1875, when di- 
rect records began. The fluctua- 
tions from 1850 to 1923 are plotted 
in Water Supply Paper 517 of the 
U. S. Geological Survey. The ex- 
tension back to 1845 in Fig. 1 is 
based on Fremont’s description of 
riding to Antelope Island in that 
year through water nowhere coming 
above his saddle girths. 





their general trends. They have 

been assembled to give a composite picture of what ap- 
pears to have been the general character of the water 
supply of the Great Basin since about 1650 A.D. 

Climatic and soil conditions permit the growth of trees 
around some of these lakes. During periods of deficient 
run-off, with resulting low lake stages, trees may start 
on the unwatered lake margin. Such trees live until a 
rise of the lake submerges them. The age of the tree 
shows the length of time the lake remained below the 
elevation of the ground on which it grew. For this 
purpose only the total age of the tree is required; no 
attempt was made to measure the thickness of individual 
annual rings. Narrow rings might indicate either drought 
and a low lake stage, or ground water too close to the 
tree, due to a high lake stage. Trees that have been 
killed by submergence usually break in a few years a 
short distance above the ground, but their stumps re- 
main well preserved while submerged and for many 
years after the lake has receded. 





TREES KILLED BY Rise or EAGLE LAKE 
Top of White Area Marks Former High Water Mark 
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Stansbury observed two storm 
lines on the lake at about elevations 4,207 and 4,213, U.S. 
Geological Survey datum. Brush grew down to, but not 
below, the lower storm line in 1850. In 1877 Gilbert, in 
J. W. Powell’s report entitled Lands of the Arid Region of 
the United States with a More Detailed Account of the Lands 
of Utah (published by the Government in 1879), describes 
brush growing above the upper storm line, which is 
above all recorded lake stages. The lower storm line 
was submerged in 1877. Gilbert concluded that the 
lake had probably not been above the lower storm line 
prior to 1850 for perhaps several hundred years, since a 
long time would be required after any submergence to 
leach salt from the soil so that sage brush could grow. 
In his Journal of a Trapper, Osborne Russell tells of 
wintering near the lake in 1840-1841 and of Indian ac- 
counts of going to Antelope Island by raft or by wading. 
The Indians claimed the lake had been rising. 

Diversion of tributary inflow for irrigation in time will 
be balanced by reduced amount of evaporation due to 
reduced lake area and reduced rate of evaporation due to 
increase of salt content with reduced lake volume. 
About 800,000 acres are now irrigated within the drain- 
age area of Great Salt Lake; the consumptive use of this 
area probably represents about 30 per cent of the former 
average evaporation from the lake. General computa- 
tions of the effect of this diversion indicate that the lake 
would have been as high from 1923 to 1927 as it was from 
1868 to 1878, if irrigation had not increased between these 
two periods. It is also probable that the lake would not 
have been as low in 1934 as it was in 1905 had it not been 
for the same effect. 

This information on past conditions on Great Salt 
Lake supports the conclusion that the stages reached in 
the two high periods since 1850 were higher than any 
stages reached for a period prior to 1868. Although the 
length of this period cannot be definitely fixed from any 
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available records, it was probably over a hundred years 
and may have exceeded two hundred years. The low 
stages since 1850 also appear to have been higher than 
previous low stages. Great Salt Lake would have been 
continuously higher since 1850 than for a long time prior 
to that year if part of the natural inflow had not been 
used for irrigation. 
STAGES OF PYRAMID LAKE 

Pyramid Lake receives the run-off of Truckee River. 
At high stages it overflows into Winnemucca Lake. 
Irrigation now consumes the larger part of the former 


inflow, so that lake fluctuations are no longer a direct 
measure of the total water supply. The earliest record 





Srump in Lake Tasos PHOTOGRAPHED WHEN WATER SURFACE 
Was 0.3 Fr Betow ELevatIon or OuTLet Rm 


on Pyramid Lake is that obtained from Fremont’s 
Diary in January 1844. From his account and sketches 
it has been possible to identify a sufficient number of 
points on the lake to determine elevation at that time. 
The lake was relatively low in 1844. Some records are 
available for 1869 and 1870 from the surveys of the 
fortieth parallel and, in the early eighties, from Russell’s 
studies of Lake Lahontan. Other records prior to 1910 
are scattered; fluctuations between known points after 
1871 have been interpolated from rainfall records. 
General computations of consumptive use indicate that 
without irrigation diversion, Pyramid Lake would have 
been higher in 1917 than it was in 1890 with overflow 
to Winnemucca Lake, and would not now be as low as it 
was in 1844. 


DATA ON LAKE TAHOE 


Lake Tahoe has a restricted outlet so that the stage 
is a partial indicator of the run-off. In some periods the 
inflow is less than the evaporation, and the water level 
drops below the rim. Records of elevations are available 
since 1900, and there are a few earlier readings for 1888— 
1890 and for 1895-1896. As Lake Tahoe was not on 
the early routes to the coast, there are few references to 
it in the early accounts of this area. It has been below 
its rim for short periods in recent years but has risen 
above the rim in parts of all years. 

Trees have grown within the zone of fluctuation of this 
lake. Stumps of a tree 100 years old growing on ground 
2 ft lower than the rim and of trees 150 years old growing 
at the elevation of the rim have been found. Indian 
grinding stones have been taken from near the outlet at 
about the elevation of the present rim. There are no 
evidences of recent changes in elevation of the rim. 
Cutting by erosion at the outlet appears more probable 
than any filling by deposit of silt or storm-moved gravel. 

Although the small range of fluctuation of Lake Tahoe 
makes it a less positive indicator than the entirely en- 
closed lakes, its records are similar and add support to 
the indications of other lakes in the western Great 
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Basin. Lake Tahoe shows a generally high stage from 
1890 to nearly 1920 and lower stages in recent years. 
Tree records indicate past periods of deficiency of greater 
amount and duration than any within the time covered 
by direct records. 


RECORDS ON EAGLE LAKE 


Eagle Lake is a landlocked body of water about 15 
miles northwest of Susanville, Calif. Its area at recent 
high stages has been about 30,000 acres. Prior to 1924 
natural conditions around it had not been changed, but 
in that year it was tapped by a tunnel. The draft 
through the tunnel has lowered the lake and affected its 
direct usefulness as an index of run-off. Records of this 
draft = not been kept by the districts operating the 
tunnel. 

This lake is comparatively recent geologically, as is 
shown by the relative freshness of its water. It was 
formed by a lava flow across the course of Willow Creek. 
Some have thought that springs rising in Willow Creek 
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Fic. 1. FLucruations oF Great BAstn LAKEs, BASED ON His- 
TORIC RECORDS 

Where Detailed Records Are Available, Only Seasonal High Stages 

Are Plotted. Where Records Are Incomplete, Dotted Lines Are 


Used. Points Representing Records During Periods of Incom- 
plete Observations Are Indicated by x 


below the lava flow are fed from the lake. This is un- 
certain, but if the entire flow of these springs came from 
the lake this flow would represent only about 3 in. of 
depth on the lake per year. 

Direct records begin with the U. S. Land Survey in 
1875. Relocation of meander corners indicates a lake 
elevation of 92 ft (Bly gage) in the fall of 1875. Various 
other scattered observations, together with rainfall 
records, enable the fluctuations of the lake to be interpo- 
lated fairly adequately from 1875 to 1915, when continu- 
ous records begin. Such scattered records include the 
dates when water reached certain depths in adjacent 
cellars or lake elevations at the time a pumping plant 
was constructed on the lake. 

The rise of the lake since 1875 has submerged and 
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killed many trees. Although decay has destroyed some 
stumps, many remain, and on these the annual rings can 
be counted to determine the age of the tree. During 
different visits to the lake since 1931, I have counted the 
rings on many such stumps and determined the elevation 
of the ground on which each tree grew. The records of 
lake stages since 1875 fix the year in which the trees were 
submerged, and the age of each tree indicates the length 
of time during which the water surface must have been 
below the elevation at which the tree grew. 

Results of such tree counts for about 40 stumps are 
shown in Fig. 2. One of these trees grew at a much 
lower elevation than any others found—on land 10 ft 
lower than any lake stage since 1875. Other trees that 
may have grown at similar elevations had been washed 
out or decayed. The stump remaining had a strong 
root system well wedged in a rocky area that enabled it to 
resist wave action. It was partly decayed, but 80 tree 
rings could be counted, and a part of the thickness repre- 
sented at least 20 additional rings which were indistinct. 

For higher elevations the 245-year-old tree at elevation 
99 is the controlling one. The number of stumps found 
which approach or exceed an age of 200 years indicates 
that Eagle Lake had not been above the stage reached in 
1900 for over 200 years previously. Above the high 
water line of 1917 stand trees about 400 years old; the 
high water of 1917 was the highest in this period. 

These tree records do not indicate how low the lake 
may have fallen; they only show that it did not rise 
high enough to kill the trees during the period of their 
growth. Old settlers around the lake report Indian ac- 
counts of their having crossed the narrows leading to the 
upper arm of the lake on horseback. This would require 
a lake elevation more than 10 ft below that of the lowest 
stump found. These records show that Eagle Lake has 
been continuously higher since 1860 than it was from 
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Fic. 2. FLucTUATIONS OF LAKES TAHOE, MONO, AND EAGLE 


As Indicated by Age and Location of Submerged Trees and His- 
toric Records 


1760 to 1860, and that it reached higher stages from 1895 
to 1925 than it had since at least 1650, or for 250 years. 
Even with the tunnel draft, until 1932 the lake did not 
fall as low as its high water mark from 1760 to 1860, and 
without the tunnel draft it probably would now be higher 
than it was at any time between 1750 and 1860. 


MONO LAKE SLIGHTLY AFFECTED BY ARTIFICIAL CHANGES 


Mono Lake has been less affected by artificial changes 
than any other of the enclosed lakes in the western Great 
Basin. There are also occasional records available for 
it over a longer period than for other adjacent lakes. 
Much of its past history was presented in recent con- 
demnation proceedings brought by the Los Angeles 
Bureau of Water and Power. The bibliography on this 
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and other lakes prepared by H. B. Lynch, M. Am. Soc. 
C.E., for the Metropolitan Water District of Southern 
California was also made available to me and saved me 
much time in finding the sources of early records. I also 
did additional field work on this lake. 

The first records for the lake are based on the U. S. 
Land Survey of 1856 and 1857. Relocation of meander 
corners gives somewhat variable results but indicates that 
the lake was at least as low as elevation 6,393 in 1857 and 
may have been as low as 6,386. The work of I. C. Rus- 
sell in 1883 (Eighth Annual Report of the U. S. Geo- 
logical Survey, 1886-1887) furnishes the basis for several 
comparisons of the lake then and now, such as the present 
submergence of roads then in use, soundings in the lake, 


1 





Stump ONE HuNDRED Years OLD, ON EAGLE LAKE 


On Ground Lower Than the Lake Had Been Since 1875, Until 
Drained by Tunnel in 1932 


notes and sketches of tufa domes, and levels between the 
lake and Adobe Meadows Pass to the east. These com- 
parisons indicate that the lake was from 3.5 to 7 ft lower 
in 1883 than in 1934. I have used a difference of 6 ft, 
giving the elevation in 1883 as 6,409 ft. Other scattered 
sources of information make it possible to fill in the gen- 
eral fluctuations prior to 1912, when direct records begin. 

Some older tree records are also available on this lake. 
The climate is too arid for the general growth of trees 
around it, but mountain mahogany grows on parts of 
its western shore. Ellsworth Huntington, in the Pro- 
ceedings of the 19th International Congress of Americanists 
(Washington 1915), reports a tree 150 years old killed in 
1914, and I found one 83 years old killed in 1912. These 
trees show that the lake was higher from 1910 to 1920 
than it had been at any time since about 1750. Roots 
and other remnants of brush and trees are visible to 
depths of 10 or 12 ft below the 1934 level, which is the 
limit of visibility. The lake has evidently been below its 
recent levels for periods sufficiently long for such trees to 
grow. 

The lake shows a generally continuous rise during the 
period of historic record up to 1919, reaching heights 
greater than any for 150 years previously. Recent 
lowering has amounted to only about one-fourth of the 
total rise since 1857. 


EARLY RECORDS FOR WALKER LAKE 


Walker Lake, like Pyramid Lake, has been materially 
affected by diversion for irrigation from its tributary 
streams. It is only in the earlier years of record that it 
reflected the water supply conditions of its area. Infor- 
mation regarding this earlier history has been furnished 
by E. W. Kronquist of the U. S. Indian Service, and since 
1928 records have been kept by the U. S. Navy at the 
Hawthorne Ammunition Depot. Walker Lake rose 
from 1860 to 1877 and has dropped about 70 ft since the 
latter date. Without irrigation its fluctuations since 
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1877 would probably have been similar to those of Mono 
Lake, because prior to 1877 it showed a similar rise. 


OTHER LAKES IN THE REGION 


Two other lakes in the Great Basin, Goose Lake and 
Honey Lake, are unimportant in this survey. Goose 
Lake is partly in California and partly in Oregon, at the 
head of the Pit River 
drainage area. Pio- 
neer accounts indi- 
cate a low stage in 
1848. It overflowed 
in 1869 and for short 
periods in 1881 and 
1898; it has been dry 
since 1926.  Irriga- 
tion now utilizes 
much of its former 
inflow. Honey Lake 
receives the run-off 
of Susan River and 
other streams; it isa 
remnant of Lake La- 
hontan, which has a 
wide, shallow bed. 
It was dry in 1859, 
1863, 1889, 1903 and 
from 1926 to date. 
It reached its highest 
stage in 1868 and 
was relatively high 
in 1890 and 1916. Its inflow has also been reduced by 
irrigation. There are a number of other Great Basin 
lakes on which data are lacking or not applicable. 

While not in the Great Basin and in consequence not 
subject to the same climatic influences, Lake Elsinore in 
southern California is a similar index of run-off on its 
drainage area. It receives the surplus run-off of the San 
Jacinto River. It was practically dry in 1810 and 1859; 
its last of several overflows was in 1916. While lower 
at present than at any time since 1916, it is not as low as 
it has been in the past. Its inflow is now limited to the 
run-off from larger storms, as the usual run-off is used for 
irrigation. While its high and low stages would not be 
expected to coincide in time with those of the Great 
Basin lakes, it has had a generally similar type of fluctua- 
tion. 








AREA FORMERLY SUBMERGED 
AROUND EAGLE LAKE 


CONCLUSIONS DRAWN AND EVALUATED 


For the period of historic records, Fig. 1 shows a 
generally similar trend for all the lakes in the western 
part of the Great Basin. Eagle and Mono lakes have 
been relatively free from artificial effects, and the other 
lakes show similar trends for that part of their records 
which is free from diversion of inflow. For the lakes in 
Fig. 1 certain conclusions may be drawn. 

For the period covered by historic records, that is, 
since 1840 or generally for the last 100 years, the follow- 
ing conclusions apply: 

1. These lakes were all at relatively low stages prior to 
1860. 

2. They rose during the sixties and continued on a 
general rising trend, where free from artificial factors, 
until about 1915. 

3. Since about 1915 they have shown a downward 
trend. 

4. The stages reached about 1915 were higher than 
any since 1840. 

5. The present stages are not as low as those prior to 
1860 except for the lakes subject to diversion of inflow. 
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For the longer period since 1650, or for nearly 300 
years, the tree records, principally on Eagle Lake, sup- 
port the following conclusions: 

1. For 100 years prior to 1850 these lakes were con- 
ey a a ey ee ee ee 

2. The high stages reached about 1915 are higher than 
any reached for from 250 to 300 years. 

The records on Great Salt Lake alone lead to the fol- 
lowing conclusions: 

1. Great Salt Lake does not fluctuate in harmony with 
all the variations of the lakes in the western part of the 
Great Basin but does tend to follow their major move- 
ments. 

2. This lake has had two nearly equal peaks since 1850, 
that of 1868-1878 being relatively higher in proportion 
to the high stage of 1915-1925 than similar stages for the 
lakes in the western part of the Great Basin. 

3. The lake shows a lowering in recent years similar to 
that of the lakes to the west of it, although it did not be- 
gin until several years after they started downward. 

4. It agrees with them in apparently having been con- 
tinuously lower for 100 to 200 years prior to 1850 than 
it has been at any time since, except as affected by arti- 
ficial causes. 

5. These differences within the Great Basin between 
lakes in its western and eastern parts emphasize the 
caution that should be used in attempting to apply the 
conclusions regarding past fluctuations in the Great 
Basin to outside areas which are subject to different 
climatic influences. 

While the information presented is considered to sup- 
port the foregoing conclusions regarding what has hap- 
pened in the past, the application of such conclusions to 
probable future fluctuations is a different matter. Any 
such applications permit a wide range of results, in which 
the personal factor of the forecaster can play an impor- 
tant part. I have been unable to find any trends or 
cycles in these or other climatic records from which 
future variations could be predicted. However, atten-- 
tion is called to the following points: 

1. Within the last 30 to 70 years the Great Basin area 
has apparently experienced its most moist period of the 
last 300 years. 

2. The last one hundred years have been continuously 
more moist than the preceding one hundred years. 

3. The period of deficient water supply since about 
1917 has not resulted in as great an accumulated de- 
ficiency as has occurred in the past. 

4. The record does not support the conclusion that the 
climate of this area is becoming progressively drier. Al- 
though the conclusion that the climate is becoming more 
moist is probably not justified either, there is more indi- 
cation of a tendency toward increase in moisture over the 
last 300 years than there is toward a decrease. 

5. As many stream records were begun in this area 
about 1900, and in consequence include the period of 
maximum recent water supply following that date, cau- 
tion should be used in planning water supply projects in 
this area based on this period. Provision should be 
made for meeting water requirements when the run-off 
is as low as it has been since about 1917, as it is to be ex- 
pected that such periods will recur. 

The results presented are based on material from many 
sources. In its collection much assistance has been fur- 
nished by many individuals. As only the general re- 
sults are given, acknowledgment of all the separate items 
of the records used is not practicable. To the many who 
have assisted in securing data I wish to express my appre- 
ciation and indebtedness. 
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Constructing Foundations of Trans-Bay Bridge 


Problems of Handling Domed Caissons and Sinking False-Bottomed Caissons to Great Depths 
in the Mud of San Francisco Bay 
By Cariton §S. Proctor 


Member AMERICAN Society oF Civit ENGINEERS 
Moran AND Proctor, ConsuLtTinG ENGINEERS, New York, N.Y. 


PL N an article in the December 1934 number, Mr. 
Proctor gave a clear conception of the problems 
which faced the ergineers who wt are a Jounda- 
tions for the San Francisco-Oakland Bay Bridge. 
Since the depth to bedrock in the West Bay et 
up to 250 ft below the high-tide line—precluded the 
use of pneumatic caissons, a cellular type with 
vertical cylindrical dredging wells was designed. 
Flotation for the caissons was provided by capping the 
cylinders with hemispherical domes in which the 
water was displaced by compressed air. In the pres- 
ent article, prepared from the address given by 
Mr. Proctor before the Metropolitan Section of the 
Society on October 17, 1934, the landing of these huge 
catssons at the pier sites is described. In their com- 


tion with the foundation for the deep piers in the 

West Bay Crossing of the San Francisco—Oak- 
land Bay Bridge was the protection of the caissons, during 
their flotation and sinking, from the risks of collision by 
watercraft. Daily 500 ferry boats between San Francisco 
and Oakland and many ocean liners pass the bridge line. 
The hazard thus presented, especially in foggy weather, 
required that every precaution be taken. 

The first step was to install at each caisson a temporary 
floating fender system of massive timber construction. 
A fender consisted of a raft of 12 by 12-in. and 6 by 12-in. 
timbers rigidly bolted together in crib formation so 
that its vertical cross section measured about 9 ft deep 
by 7 ft wide. At piers where floating working equipment 
was used because of the great depth to mud level, these 
floating fenders entirely surrounded the caisson. Where 


Ne the least of the problems that arose in connec- 


the depth permitted the construction of working docks 
along two sides of the caisson, the fenders closed the 
space between the ends of the docks, as shown in Fig. 1. 
ft, the fenders 


Being separated from the caisson by 7 















pleted condition, the cells above the concrete seal are 
partly filled with water, the walls of the cells being 
sufficiently strong to resist both the vertical and the 
horizontal loads to be imposed on the pier. 

For the piers of the East Bay Crossing, foundation 
conditions required a different type of caisson. Except 
at the first pier east of Yerba Buena Island, bedrock is 
too deep to be reached, and false-bottomed caissons for 
the cantilever spans had to be landed on gravel or sand 
strata, 150 to 250 ft below high-tide line. All the other 
pters rest on wood piles driven inside of steel sheet-pile 
cofferdams. By welding vertical I -beam “‘soldiers’ to 
the outside of the piling, the forest of inside wales and 
braces usually required was eliminated, leaving a 
nearly clear interior for pile driving and concreting. 


not only served as a walkway but also gave considerable 
protection from waves. They were held in position by 
heavy anchors and were in no way attached to the 
caisson itself. The working docks consisted of large- 
diameter steel cylinders supported on timber piles and 
filled with concrete. These docks were interconnected 
by steel bracing, also anchored entirely independently of 
the caisson. 


REINFORCED CONCRETE ANCHORS PROVIDED TO HOLD 
CAISSONS AGAINST THE TIDES 


Another problem requiring careful attention was that 
of holding the floating caisson against the tidal current, 
which at this location often reaches a speed of from 5 to 7 
mph. Huge pre-cast reinforced-concrete anchors were 
equipped with nozzles and flexible hose lines for jetting 
them into the bay bottom at their proper location. One 
of the illustrations shows the process of lowering an 
anchor with the cables connected for attachment to both 
the fenders and the caisson. 

When a caisson reached the pier site, its anchor lines 
were attached and adjusted, additional lengths were 
added to all cylinders, and the domes were welded to 
them. Air was then pumped into all the cylinders, and 
maintained at the pressure required to hold the caisson 
at an elevation such that the side wall of the cofferdam 
would not be overstressed, and such that in no case 
would the inside water level be forced down to the 
cutting edge. The caisson was then con- 












































Fic. 1. Worxkrnc Docks AND TEMPORARY FLOATING FENDER SYSTEM 
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creted and the side wall of the cofferdam 
extended upward until the depth of sub- 
mergence required extension of the cylin- 
ders. The cylinders are extended upward 
by burning off the domes of four of them 
at a time, welding on additional sections, 
and replacing the domes and welding 
them to the new sections. To facilitate 
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this work, the domes were constructed with skirts 24 in. 
long, each burning operation cutting off about 2 in. of the 
length. 

When the caisson approached the mud bottom, the 
concrete surface was about 12 ft below the water level. 
rhe actual grounding of a caisson required great care and 
delicacy of handling. The direction and amount of the 
tidal currents acting on the cais- 
son were carefully measured and 
studied to determine the time of 
minimum tidal action, and the 
anchor lines were adjusted to al 
low for sag and for movement of 
the caisson with falling tide. Ex 
actly at the predetermined time, 
the caisson was lowered to the 
mud bottom, while its position 
was constantly observed and ad 
justments in the anchor lines 
were made progressively. By the 
rapid release of air, the caisson 
was quickly lowered 2 or 3 ft into 
the mud. After its location had 
been definitely checked, it was 
illowed to sink 8 or 10 ft lower, 
to a depth sufficient to maintain 
its position unchanged. The an- 
chor lines were then detached. 
\t this time some of the domes 
could be removed, but some were 
left, so that while dredging was going on through the open 
wells, the remaining domes would contribute to the sta- 
bility of the caisson and compensate for sloping of the 
mud and hard strata. In most cases the cutting edge met 
considerable resistance at the first hard stratum below the 
mud, and the dredging became more difficult. The tend- 
ency for the caisson to follow the inclination of this hard 
stratum was counterbalanced by the domes left in place, 
until the cutting edge could penetrate sufficiently to pro- 
vide substantially equal support on all sides. 














DROPPING AN ANCHOR FOR THE CAISSON 
AT Prer W-5 


2 Civit ENGINEERING for February 1935 





VALVES AND PIPING TO CONTROL AIR 
PRESSURE IN THE CYLINDERS LINES 
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To control the entry and initial penetration into the 
mud, it was necessary to know both the water level and 
the mud level within the cylinders before the domes were 
removed or the air fully released. By an ingenious ar- 
rangement, these levels could be determined at any time 
within any cylinder. An electric cable attached to a 
weighted split contact point was placed in a gasketed 





CONTRACTOR'S PLANT AT Prer W-4, iv West Bay CrossInc 
Two Working Docks Supported on Steel Cylinders, with Floating Timber Fenders 
Connecting the Open Ends of the Docks to Protect Caisson Against Ramming. 
Sides of Cofferdam Are Here Being Raised 


pipe sleeve about 4 ft long. A tap removed from the top 
of the dome permitted entry of the device, and the gasket 
around the cable prevented loss of air. The cable was 
then fed in until the split contact point reached the water 
surface, which completed the circuit and thus lighted a 
lamp connected to the cable circuit, thereby indicating 
the level of the water surface. The weight was then 
dropped further until it met the resistance offered by the 


mud. 
Anchor lines ran from the heavy reinforced-concrete 





HAND-CRAB ATTACHMENT OF ANCHOR 














Vows No.2 
.nchors into a connection at a high and a low level on the 
aisson (Fig. 1). These connections were placed at the 
nd of the trusses in the cross walls between the cylinders. 
Che load line was attached to hand-crabs at the top of 
he caisson, where cable pulls up to 125 tons could be 
leveloped. The lever-arm ratio of the hand-crab from 
the load line was about 100:1, and the load line led to 





Prer W-4, wits Domes REMOVED, SEATED ON BEDROCK 


Ready for Sealing with Tremie Concrete, Which Will Extend 
30 Ft Above the Cutting Edge of the Caisson 


a 5-sheave block providing a 10-part line to the anchor. 
Deflection readings were taken three times a day to 
determine the exact pull on each cable. 
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CAISSON FOR Pier E-3 witn FaLtse Bottom SuNK 
210 Fr Intro tHe Mup or THe Bay Bottom 
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When the caisson was firmly supported in the mud, 
all the domes were removed and sinking was begun by 
dredging all the wells progressively. As the caisson sank, 
the side-wall sheeting of the caisson was raised and 





FALSE-BOoTTOMED CAISSON FOR Prer E-4 Arter LAUNCHING 


False Bottoms Were Pulled Out When Caisson Was 
Seated on Mud at About Elevation —40 Ft 


additional concrete was poured. As the caisson ap- 
proached rock, it was frequently necessary to jet under 
the cross walls. Thorough jetting of the bottom also was 
required before inspection of the rock floor by a diver, 
which in turn preceded placement of the concrete seal. 
An ingenious method for jetting under the cross walls 
was developed. A frame was constructed to support 
the jet by a toggle joint at the center and to fit closely 
into the cylinder. The back-kick of the jet pipe was 
resisted by the cylinder walls, while the toggle joint 
made possible easy manipulation and control of the jet. 


EAST BAY PIERS OF DIFFERENT TYPE 


There is a radical difference in foundation design 
between the East Bay and the West Bay crossings. 
For the former, two types of foundations were re- 
quired by the extreme variation in load and soil condi- 
tions at different pierlocations. Inthe East Bay crossing 
the maximum loads are under the two piers support- 
ing the long cantilever span immediately ease of Yerba 
Buena Island. Pier E-2, the first east of the island, 
is founded on rock which was easily reached by a steel 
sheet-piling cofferdam, but farther east the rock pitches 
off very rapidly. Under Pier E-3 rock is at elevation 
—290, but an entirely adequate foundation stratum 
consisting of compacted sand and gravel, continuous to 
rock, was found at elevation —240. It was demon- 
strated by consolidation tests of the underlying mate- 
rials that the probable settlement of Pier E-3 would be 
practically negligible. At Piers E-4 and E-5, it was 
decided to land the caissons on a sand stratum, which 
would distribute the loads to the underlying softer mate- 
rials to a considerable extent. The elevation of the 
cutting edge there was at — 150. 

From consolidation tests, it was demonstrated that 
although settlement would occur at these piers, it would 
not be sufficient to seriously affect the verticality of the 
piers or the bridge grades. All the other piers for the 
East Bay crossing were supported on timber piles driven 
deeply into the underlying strata. Since it was indi- 
cated that all the pile-supported piers might develop 
settlement, provisions were made to correct the grade 
of the bridge at a future date if required. The possi- 
bility of added settlement as a result of disturbance in 
the underlying clays, due to the driving of the piles, 
was considered. Disadvantages of the pile foundation 
due to any possible increase in settlement, were deemed 
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to be offset by its advantage under the action of lateral 
forces caused by earthquakes. 

Foundations for piers E-3, E-4, and E-5 consisted of 
faise-bottomed caissons. The contractors bidding on 
the work were given the choice of either false-bottomed 
caissons or sand islands for the building of these founda- 





LAUNCHING THE CuTTING EDGE For CaAISssoN E-4, wiITH 
FALSE BoTTOM IN PLACE 
Detail of False Bottom and Removable “Strong- Back” Bracing 


tions, either type being suitable because of the shallow- 
ness of the water and the necessity of providing a caisson 
heavy enough to overcome the resistance of skin 
friction, particularly at Pier E-3, which had to be sunk a 
distance of more than 200 ft through the mud of the bay 
bottom. 


DEEP CAISSONS WITH FALSE BOTTOMS 


At Piers E-3, E-4, and E-5, false bottoms for the caissons 
consisted of 8-in. planks supported by heavy timber 
cross-girders with heavy timber braces or ‘“‘strong- 
backs.” These strong-backs were separated by a 
specially devised toggle, which could be readily removed 
by grappling. The strong-backs were so set that the 
removal of a separator would allow 
them to float clear, while the false bot- 
tom with its supporting girders, thus 
released, would float up in sections. In 
the construction of the false bottoms 
special care was taken to provide am- 
ple clearance everywhere so as to 
make it easy to free them when their 
removal was desired. The steel cutting- 
edge section for the caisson at Pier 
E-4, floating on its false bottoms, is 
shown in a _ photograph. Another 





photograph pictures the false bottoms in place and braced 
to the walls of the cutting edge ready for the sheeting to 
be built up before the caisson is towed to the site. 

In the East Bay caissons, the concrete was placed with 
concreting pumps. Each pump was served by concrete 
mixers, mounted on barges, which were divided into 
compartments for the storage of batched materials. 
The batches passed over belt conveyors to the mixers 
and from them were discharged to another belt con- 





Prer E-3 UNDER CONSTRUCTION 


Only the Two Central Rows of Wells Were Carried Above 
the Mud Line 


veyor, which in turn deposited the mixed concrete in the 
bins of the concreting pumps. After the concrete had 
been pumped into place within the caisson, it was thor- 
oughly compacted by means of vibrating spades, which 
permitted the use of relatively small quantities of mixing 
water, thus securing a concrete of extremely high density. 

In Fig. 2 the caisson for Pier E-3 is shown in position 
with the cutting edge at elevation —240. Actually 
this caisson was dredged to elevation —242, or 248 ft 
below the average tide level. To re- 
duce the pier weight and thus the in- 
tensity of the pressure on the support- 
ing soil, these caissons were set back at 
elevation —40, the mud level, by plac- 
ing a deck over the outside rows of 
dredging wells. 


STEEL SHEET-PILE COFFERDAMS 


For the piers supported on timber 
piling, steel sheet-pile cofferdams were 
used. They consisted of 36-in. I-beams 
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STEEL SHEET-PILING COFFERDAM FOR SHALLOW East Bay PIERS 
Left, Vertical I-beam “Soldiers” on Outside to Reduce Interior Bracing. Right, Cofferdam Unwatered, Exposing Tremie 
Seal Which Caps the Piles; Shadows Are from Single Tier of Bracing at Top of Cofferdam. Center, Setting Reinforcing 
for Pier; “Elephant Trunk” Concrete Chutes in Place 
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welded to every fifth sheet-pile leaf. After the sheet 
piling had been installed, the I-beams were braced 
horizontally above the water surface, and the mud was 
xcavated down to the pile cut-off level. The timber 
oiling was then driven and cut off, and the foundation was 
prepared for sealing. After the tremie concrete seal had 
thoroughly hardened, the pier was unwatered. This 
method of installation has been used before, but not with 
the vertical I-beam “‘soldiers’’ on the outside of the 
offerdam. An ideal seal was obtained by this method. 
\s the cofferdams were pumped out, the sheeting between 
soldiers deflected to such an extent as to largely seal the 
joints, so that only a small amount of sealing material 
was required in them. According to this method of 
support, the cofferdam was braced by the tremie seal, 
which capped the piles at the bottom, and by a single 
tier of bracing at the top. Thus the usual obstruc- 
tions caused by cross bracing in a deep cofferdam were 
eliminated. 

The bridge is being built by contract under the direc- 
tion of the Department of Public Works of the State of 
California for the California Toll Bridge Authority. 
For the main bridge, the Authority has issued bonds, 
which are being purchased by the Reconstruction Fi- 
nance Corporation of the Federal Government. The 
building of the approaches and the maintenance of the 
entire bridge are to be financed from state highway funds. 
Construction of this $77,250,000 bridge project was 
begun in July 1933. By the first of December 1934, all 
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the piers had been carried above the water line and the 
towers in the West Bay crossing were approaching com- 
pletion. Cable spinning for the suspension spans is 
scheduled to start in February 1935. Steel erection in 





Twin CONCRETE Pump INSTALLATION FOR USE IN PIER 
CONSTRUCTION 


the East Bay crossing is progressing rapidly from the 
Oakland shore toward the end of the Key Route mole. 
It is expected that the bridge will be opened for traffic 
some time in 1937. 
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PROGRESS ON East Bay CrossiInc, DECEMBER 15, 1934 
By February 1, 1935, Steel Erection Had Progressed to a Point Opposite End of Key Route Mole 








River Port of Asuncion, Paraguay 


Problems Encountered in the Construction of a South American Port a Thousand Miles from the Sea 
By A. A. AGRAMONTE 


Associate MemBer AMERICAN Society or Crvit ENGINEERS 
Constructinc Enocineer, Buenos Aires, ARGENTINE REPUBLIC 


S regards size or cost, the port works at Asuncién, 

on the Paraguay River, are not outstanding 
when compared with other river ports accessible to 
ocean-going craft, but their location, over a thousand 
miles from the Atlantic seaboard, and the problems 
connected with their construction are of peculiar 
interest for other reasons. With an area about equal 
to that of Wisconsin, Minnesota, and Iowa combined, 
Paraguay has a population of about 800,000. Its 
capital city of 80,000 inhabitants is its principal 
port of entry and export. The history of the efforts 
to improve this port to handle the growing commerce 


T Buenos Aires, Argentina, the Uruguay and 
A Parand4 rivers join to form the great tidal estuary 
called the river Plata. As shown in Fig. 1, this 
estuary, which has an average width of 40 miles, ex- 
tends from the junction of the rivers nearly 200 miles to 
the Atlantic Ocean at Montevideo. The Uruguay 
River is navigable for about 200 miles above its mouth, 





Brrp’s-Eve View or Port or Asunct6n IN 1929 


Palace at Extreme Left; Old Pier Facilities in Front of Customs 
House; Westward Extension Under Construction in Distance 


to Salto, where rapids impede navigation except at high 
stages. The Paran4 River, which drains over a million 
square miles, is navigable to Corrientes—that is, for its 
whole length. At Rosario the maximum flow is about 
1,000,000 cu ft per sec; the minimum, 300,000; and the 
mean, over 550,000. A minimum channel depth of 19 
ft for ocean-going vessels is maintained to Santa Fé, 
375 miles above Buenos Aires, and a depth of 10 ft for 
the next 350 miles, to Corrientes. 

At Corrientes, the Parana River ends at the junction 
of the Alto Paran4 River, entering from the east, and 
the Paraguay River, from the north. The latter is 
navigable for practically its entire length. Vessels 
drawing under 4 ft can reach Cuyabé in the highlands of 
the Brazilian State of Matto Grasso, a distance of 2,150 
miles from the ocean. Vessels drawing 8 ft can reach 
Asuncién at all seasons of normal years, and regular 
freight and passenger service is maintained between it 
and Buenos Aires, a distance of nearly 1,000 miles. 

On the Plata River system, above Buenos Aires, the 





o the country dates back to 1890, when a custom 
use and appurtenant facilities were built. The 
extension of oe works, the subject of this article, 
was begun in 1927 and completed in 1934. This 
article has been prepared from the author's extensive 
report, complete with illustrations and maps covering 
the inception, financing, and execution of these works, 
which is now on file in the Engineering Societies 
Library. It constitutes a valuable record of engi- 
neering achievement in promoting, financing, and 
constructing a port project in a remote section of the 
globe. All engineers well find it interesting. 


average yearly movement in shipping in registered tons 
is 15 millions, of which 8 millions is by sea-going vessels 
and 7 millions by river boats. Practically all goods for or 
from the zone above Santa Fé require rehandling to river 
craft or vice versa. This is usually done at either 
Buenos Aires or Montevideo. Most of the goods im- 
ported by Paraguay and a part of those exported from 
it pass over the wharves at Asuncién. 


FORMATION OF ASUNCION BAY 


At Asunci6én the Paraguay flows between soft sand- 
stone bluffs on the east side and soft, low alluvial forma- 
tions on the West. It was on the higher of these bluffs, 
on the east side of the river, that the city was laid out 
in the sixteenth century. In the seventeenth century a 
new channel began to form on the western or Chaco 
side of the river and gradually increased in size until 



































Fic. 1. Tue Prats River System 
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here were two channels with an island between them. 
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In general, the plans provided for the strengthening 


[he original channel slowly became filled with silt until of an existing masonry quay wall about 900 ft long, ex- 


finally, by the end of the nineteenth century, only a bay 
was left in front of the city, as shown in Fig. 2. The 





tending along the front of the existing Custom House 
and also for the construction of a reinforced concrete 





PANORAMA OF FINISHED WORK FROM ASUNCION Bay 1n 1934; Section II ON THE Lert, SECTION I ON THE RIGHT 


small creek, Riacho Caracara, is all that now remains 
of the original channel. At high water the sand island 
is submerged and the entrance to the bay is subject to 
silting. However, the bay gives commodious anchorage 
to shipping and even at high water the current is too 
slow to be bothersome. 

About 1895, silting at the entrance to the bay threat- 
ened to close the entrance channel. As the business of 
the port increased, various plans to prevent further 
silting were made, among them a scheme to reestablish 
the old main channel, now the Riacho Caracara, by 
placing a dam of blocks on mattresses across the new 
channel to divert the full flow of the river back through 
the old route. The cost, however, was then prohibitive 
to Paraguay, and in 1896 recourse was had to a steam 
ladder dredge with"a capacity of 1,500 cu yd per day. 
The dredging plant proved adequate and has since 
maintained a satisfactory entrance channel to the bay. 


DEVELOPMENT OF THE HARBOR 


In early Spanish colonial days, the piers at Asuncién 
were of timber construction. With replacements from 
time to time, they proved quite sufficient for the neces- 
sities of the period. About 1890 the government initi- 
ated a program of coordinated port development in- 
cluding the custom house offices, the warehouses and 
sheds along the water front, additional piers with trackage 
and steam unloading cranes, and extensions of the river 
walls. The port as thus improved may be seen in Fig. 3. 

Although plans for the further extension of the shore 


wharf on pre-cast concrete piles parallel to this quay 
wall and on the river side of it. This construction, 
referred to as Section II (Fig. 3), was to replace the 
five short wooden piers which extended into the river. 
The low ground to the west of Section IT was to be filled 
to elevation +30.0 ft behind a quay extending for about 
900 ft. A reinforced concrete wharf on pre-cast piles 
was to be built parallel to, and in front of this quay. 
Three new steel and masonry warehouses, each 82 by 
217 ft, and also supported on concrete piles, were to be 
built in the extension. This is referred to as Section I. 
A complete system of tracks, water supply, electric 
power and light facilities, new warehouses and admin- 
istration buildings, modifications of existing buildings, 
and traveling and fixed power cranes characterized 
the whole of the proposed improvement. 


PILE-DRIVING EXPERIENCES 


Under Section II the foundation material is a combi- 
nation of sandstone and clay, locally called ‘“‘tosca,’’ 
the popular term for loess pampeana, a sedimentary 
formation characterized by great resistance and many 
variations as to composition. Samples cut from it here 
bore test loads of 20 tons per sq ft, but in place it is 
capable of supporting a much greater weight. The 
plans called for the dredging of a turning basin in front 
of the wharves to an elevation of 6.5 ft below mean low 
water, with provisions for future deepening to —10.0 
ft. For this reason the piles in the front rows (Fig. 4) 
had to extend into the tosca a sufficient depth to provide 





facilities to the west (shown as 
dotted lines in Fig. 3) were made 
as early as 1910 by Dutch engi- 
neers employed by the govern- 
ment and work was begun in 1915 
by an American corporation, the 
World War paralyzed the work. 
In 1927 the Asuncién Port Con- 
cession Corporation, an organiza- 
tion incorporated in Delaware, 
presented acceptable general 
plans for the construction and 


stability when the dredging was 
completed. As no piles could be 
driven into this material, separate 
holes were drilled and blasted in 
it to receive each pile, an expen- 
sive and tedious job. After the 
trial of many drilling rigs for 
preparing the holes, a well-boring 
machine using 15-in. bits of the 
butterfly and double-wing type, 
and mounted on a pontoon, was 
found to be the most satisfactory 





operation of the facilities, and in 
1928 contracts for the work were 
awarded by this corporation to 
an association of Buenos Aires 
and German contractors. The 
detailed plans were drawn up by 
the contractors, who were to as- 
sume full responsibility for the 
stability and resistance of their 
work until it should be officially 








device. When the holes were 
cut, the sand was washed out 
with a jet. The piles were then 
driven to refusal with a 2-ton 
steam hammer mounted on a 
pontoon. The piles behind the 
quay wall were to carry a rela- 
tively light load and were driven 
into the material overlying the 
tosca with a 2-ton drop hammer 








accepted by the Paraguay Gov- Fic. 2. PARAGUAY RIVER IN eee or ASUNCION falling 10 ft until the penetration 


ernment. Port Facilities Located in the Bay 


under a single blow was but '/, in. 
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However, it was generally less than '/, in. The pre-cast 
piles in general were 14 in. square and were designed to 
support from 40 to 70 tons each. 

Under the new wharf and the three warehouses in 
Section I the character of the fill was such that it re- 
quired an entirely different treatment. The tosca was 
too deep to be reached by piles of any reasonable length. 
Because the material above the tosca proved to be more 
unstable than had been anticipated, longer piles than the 
plans called for were required. A considerable number 
of 14-in. square piles 56 ft long had been cast and 300 
of them had already been driven. Numerous borings 
and load tests on some of the driven piles convinced 
the engineers that these piles would have to be driven 
deeper to develop the required carrying power. Ac- 
cording to the adopted curve of pile supporting power, 
Fig. 5, the maximum load of 55 tons on a 14-in. pile 
required driving until the average penetration due to the 
last ten blows of a 3-ton steam hammer with a stroke 
of 2 ft was less than '/, in., and a load of 40 tons required 
that it be less than */s in. To obtain these penetrations, 
the 56-ft piles already driven were extended in place to a 
length of 82 ft by adding a length of reinforced concrete, 
and then they were restarted and driven until the re- 
quired bearing was obtained. 

In the softest subsoil on the whole job, the driving of a 
l4-in. pile 56 ft long under the projected wharf track 
began with a penetration of 6 ft per blow of the 3-ton 
steam hammer, which gradually decreased to 1'/, in. 
when the top of the pile reached the surface of the water. 
At this depth the pile was lengthened to 82 ft and the 
driving continued. On restarting, after many blows to 
break the frictional resistance, penetration began at 
*/, in. per blow, gradually increased to 1 in., and reached 
a safe bearing capacity, as indicated by a penetration of 
'/, in. per blow, at elevation —62. In a load test, the 
same pile supported 60 tons without permanent settle- 
ment and SO tons with a settlement of about '/s in. 
This was considered safe. 

Because the available pile-driving equipment could 
not accommodate the 82-ft piles needed under the wharf 
and warehouse walls in Section I, all 750 piles were cast 
in the yard to a length of 56 ft. After driving to this 
depth, a section was added in place to each as required, 
and they were then redriven to the required bearing. 
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Redriving 14-In. 
Lengthened Piles 
Views or CONSTRUCTION DETAILS 


Driving 12-In. Disk Piles 
for Warehouse Floor 


Under the floors of the warehouses in Section I, 12-in. 
pre-cast piles 46 to 59 ft long were used. To each a disk 
was attached or cast to transmit the pile load more 
rapidly to the upper strata of soil. To save time in the 
case of piles already driven, hardwood disks about 30 
in. square were attached by heavy bolts about 22 ft 
above the point of the piles. On the remainder of the 
12-in. piles, heavily reinforced concrete disks were added 
in the yard before driving. The load-penetration curve 
for the 12-in. disk piles is shown in Fig. 5 (4). A load 
test on a disk pile driven to —27 ft, with a final pene- 
tration of '/, in., gave a bearing power of 50 tons. 
Similar piles without disks driven to about —40 ft and 
a final penetration of from '/, to */, in., gave test loads 
of from 15 to 20 tons. This is indicative of the economy 
and increased bearing power obtained by the addition 
of disks to the 12-in. piles. In all, 535 disk piles were 
driven. 

In each section the superstructure of the wharf was 
designed to form continuous frames in both directions, 
between transverse expansion joints 130 ft apart. The 
wharf deck supports two standard-gage tracks and 
tracks for traveling electric portal cranes spanning the 
railroad track nearest the water. Streets contiguous 
to the warehouses were paved with macadam, asphalt 
emulsion, or concrete, according to location. The whole 
custom house area was enclosed within an iron and 
steel fence, and provisions were made for lighting the 
buildings and Lani with current from the local electric 
company. Potable water 
was furnished from an ar- 
tesian well, and water for 
fire service from the river. 
A hardwood fender system 
was placed to protect the 
front of the wharves, cast- 
iron bollards and sailors’ lad- 
ders were provided, and a 
20-ton fixed crane was built 
at the extreme west end of 
ae Section I. Suitable landing 
[ stages for the smaller river 





dredged within the bay to 
the depth of —6.0 ft for the 
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Normal Continuous-Frame Construction 
Supporting Wharf 
tn SECTION I AT THE Port or ASUNCION, PARAGUAY 


full length of the project. As the datum is 3 ft below 
the lowest stage of the river, this gave 9 ft of water at 
that stage. The entrance channel communicating with 
the Paraguay River silts up so rapidly after high river 
levels that about 30,000 cu yd of silt is dredged out annu- 
ally. The fill required for the improvement of Section I 
was made of material dredged from the turning basin. 
Spoil excavated by the government’s ladder dredge, pre- 
viously mentioned, was discharged to barges, rehandled 
by cranes to Decauville cars, and hauled to the dump. 
Dredging of the entrance channel was accomplished with 
a 1'/»-yd gasoline clamshell bucket mounted on pontoons, 
the spoil being loaded in bottom-dump barges and dumped 
in the river downstream from the entrance. 


CONCRETE MATERIALS 


For sand, a combination of 30 per cent local fine red 
sand and 70 per cent crushed basalt was used. The 
basalt particles were from °/¢ to '/s in. in size and the 
resulting fine aggregate had a combined fineness modulus 
of 2.5. Crushed basalt was also used for the coarse 
aggregate, since local gravel did not prove quite satis- 
factory. 

Proportions for concrete were determined by the 
Abrams method, and water was controlled to obtain 
a concrete of sufficient plasticity for proper placing, 
high compressive strength, and great density and re- 
sistance to water action. In the absence of a testing 
laboratory at Asuncién, field control tests were made on 

















small beams. For beams, 
slabs, and general superstruc- 
ture work, a mix of 1:2.2:3.9 
by volume was adopted. A\l- 
though a 6-in. slump was al- 
lowed, in practice enough water 
was used to produce a 4-in. 
slump. This gave satisfactory 
results. For the piles the mix 
was richer —1:1.5:3.0 by vol- 
ume, with a 4-in. slump. In 
some parts of the work quick- 
setting cement was used. 

Since very little reinforced 
concrete work had previously 
been done in Paraguay, local 
labor had to be trained by a 
limited amount of skilled labor 
imported from Buenos Aires. 

In Section I the concrete 
floor slabs of two of the ware- 
houses were built before the fill had been carried up to 
elevation +29. Some time later the columns, walls, 
and roof were erected. In general the warehouse floors 
are carried on piles. 

After the fill had been placed, it was observed that the 
floor in these two warehouses had settled, and in- 
vestigations revealed that the fill behind the ware- 
houses and the original ground under the fill was also 
settling. This settlement is attributed to the com- 
pression of the deep subsoil under the weight of the 
structures and the fill. The rate of settlement rapidly 
decreased from 1930 to the end of 1933; it totaled 
’/, in. in the first warehouse and 8 in. in the second. At 
the third warehouse the fill was placed and allowed to 
settle before the floor and superstructure were built. 
It is of interest to note that the rate of settlement was 
affected by the river level and that prolonged high water 
even reversed the curve of settlement. 


River Bank Protection 
Under Warehouse 


COSTS AND QUANTITIES 


The total length of the wharves built is 1,840 ft; 
the area of warehouses, 130,000 sq ft; and the area of 
plazas and streets paved, 154,000 sq ft. In round 
numbers, United States dollars, the cost of the work 
may be subdivided as given in Table I. 

In October 1930 the construction contract with the 
association of Buenos Aires and German firms was 
rescinded by mutual agreement. The work was 
continued by the Concession Corporation under my 
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Fic. 4. (a) TRANSVERSE SECTION THROUGH SECTION II 




















(6) TRANSVERSB SECTION THROUGH SECTION I 
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ADMINISTRATION BUILDING AND ONE WAREHOUSE IN SECTION | COMPLETED, 1929 


direction by force account. At this time there still 
remained 700 lin ft of wharf to be built in Section II, 
including dredging and modification of existing buildings. 
The work was then almost a year behind the contract 
schedule. 


Taste lI. Cost or IMPROVING THE Port or ASUNCION 
Ire TOTAL 

Section I, including dredging ........ $1,062,000 
Section Il, including dredging . . 304.000 
Permanent plant and equipment. .......... 289,000 
Inspection, supervision, and administration 136 000 
TER eG oo 6.%.0.0 & & 6.0 © 6 6 8 $1,791,000 
Financing and capitalization of the concession 1,336,000 
Dn 6.« 6 6 6 60 & © &.6 6 «.¢< as $3,127,000 


In December 1929 part of Section I was placed in 
service, and the remainder was completed by September 
1930; Section II was completed in August 1932 and after 
inspection both sections were accepted by the govern- 
ment. The dredging still to be done in Section II was 
let under a separate contract; it was retarded by high 
water, by breakdowns in the 20-year-old government 
dredge, and by the increased amount of tosca which it 
was found necessary to excavate in the turning basin. 
Half the total of 7,800 cu yd of this material had to be 
blasted before it could be removed. With an adequate 
plant this dredging job, which required 
two years to complete, should have been 
finished in eight months. The dredging 
contract was finally completed in March 
1934. 

During the execution of. the work of im- 
proving the Port of Asuncién, Prof. Nicolas 
Snarsky was Chief Engineer of Ports for 
Paraguay; and Agustin Mufioz and Prof. 





Driving 12-In. Piles Into Holes Blasted in 
Hard Tosca Formation 
CONSTRUCTION PROGRESS IN SECTION II oF THE PorT Works aT ASUNCION 





Building Wharf Substructure 
in Front of Customs House 


Sergio Bobrovsky were at different periods directors 
of public works for Paraguay. For the Asuncién 
Port Concession Corporation, Prof. Raul Dubecq 
of Buenos Aires University was consulting engineer; 
for the general contractors, Dates and Hunt—Gruen 
and Bilfinger, Hans Pohl and Frederick Kruse at different 
periods were engineers in charge of construction; and 
for the dredging contractor, J. Van Haaren, Reginald 




















0 —a—y 
: a 
= ¥ 
a Adopted x“ 
x ¢ 0.25 . pe . a4 f ‘ 
> 5 g*+ Tests | 
FE f Tests | 
2 7 0.50 é 4 . - j j 
é - (a) 14-in. Piles (hb) i 12-1n. Disk Piles | 
@ 60 80 O 20 40 6 
Pite Load in Ton 
Fic. 5. Loap-PENETRATION CuRVES ADOPTED FoR PILE DRIVING 


Weight of Steam Hammer and Dolly, 3.5 Tons; Stroke, 2 Ft 
(a) For 14-In. Piles Extended and Redriven 
(6) For 12-In. Disk Piles Extended and Redriven 


Cooper, and Michael Tamusch were successively engi- 
neers in charge. 

During the life of the original general contract, I 
was chief engineer for the Concession Corporation with 
G. Frey and F. Fischer in charge of the staff of inspectors. 
After this contract was rescinded, I be- 
came Director of Works for the design and 
construction of the part done by force ac- 
count, with Henry Pockels as superintend- 
ent of construction. From 1931 to the 
termination of the dredging contract in 
1933, Edward Agramonte, as assistant en- 
gineer, was in full charge of the dredging 
contract. 


Looking West Along Completed 
Wharf 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 





Graphic Location of Inflection Points 


To THe Eprtor: The simple method of locating inflection points 
that I outlined in the May issue as a substitute for the complicated 
formulas existing for the purpose, applies to beams fixed or hinged 
it both ends, or fixed at the far end, or any combination of these. 
My reason for assuming all ends fixed is that this situation comes 
nearest to actual conditions in continuous rigid skeleton frames. 
Algebraic methods, even those proposed by Messrs. Bertin and 
Albert in their discussions of my article, appearing in the July and 
October issues, respectively, are not as simple and as generally 
applicable as the graphical method, derived directly from visible 
model statics. 
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In the accompanying Fig. 1, which is supplemental to Fig. 1) 
in my original article in the May number, rotation of the beam AB 
at A by an amount equal to f’// tends to rotate the beam at B 
one-half this amount. However, due to the total stiffness, Kx, at 
point B, the actual rotation will be only f//, since f = '/:f’k./Kep 
in which &, = J,/l, for the beam AB as used by Mr. Bertin. In 
my example then, assuming fixed far ends, we should make f’ = 
BB’ = 260 and f = AA’ = 110/2 = 55. It is seen that AB’ and 
BA’ are the end tangents of the actual elastic curve AcB, the 
inflection point of which is required and naturally obtained at the 
point O,, where the line joining the one-third points a and 6b of the 
end tangents intersects the original straight axis, AB. Once under- 
stood, this concrete, simple relation is more easily remembered and 
applied without reference to textbooks, than an abstract method. 

Since k equals J/1, the stiffness of a member which joins at B when 
far ends are fixed, its value for other conditions of support can be 
calculated easily as I have proved. For free far ends it is */, k; 
that is, if in the accompanying Fig. 1 the top of the upper column 
were free, it would be necessary to make f’ = BB’ = Kz = 110 + 
(*/, X 50) + 40 + 60 = 247.5, instead of 260, and again f would 
equal 55. Except for this detail the method is the same. 

Otto GoTTSCHALK 
Civil Engineer 
Buenos Aires, Argentina 
December 12, 1934 





Columbia River Improvement 
Uneconomical 


lo THe Eprror: As Major MacDonald points out in his ar- 
icle on the Columbia River drainage basin, in the September 
ue, railway lines and highways have been extended into what 
is formerly almost entirely steamboat territory. This situa- 
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tion is not peculiar to the Columbia River basin, but has been 
duplicated wherever railways and highway vehicles have entered 
into direct competition with river steamers. The reason for 
this is the quicker, cheaper, and more dependable service given 
by land vehicles than by steamers plying on rapid waters. 

A fine fleet of vessels was formerly in service on the lower 
reaches of the Columbia River—from Portland, Ore., downstream 
to Astoria and upstream to Dalles City, and thence by portage 
past the Grand Dalles and Celilo Falls, as far inland as Lewiston, 
Idaho. Practically all this river service has now disappeared, 
however, due to the competition of the railways and highways 
paralleling the river on both sides, in spite of the assistance given 
this traffic by the U. S. Government, in the form of the locks and 
canals at Cascades, and from Dalles City to above Celilo. These 
developments, together with minor river improvements between 
the mouth of the Willamette River and Pasco, Wash., have cost 
the Government not less than $12,000,000. 

Over twenty years ago I was instructed to report to the Cana- 
dian Government on a proposal of certain interests in Alberta 
and British Columbia to have the Columbia River improved to 
permit of through navigation from the main line of the Canadian 
Pacific Railway to the Pacific Ocean. The purpose of this im- 
provement would be to move the grain from the Canadian prairies 
by water to Portland or Astoria, at which points it would be 
transferred from river craft to ocean vessels. In spite of the fact 
that the cheapness of water transportation was used as an argu- 
ment in favor of the improvement, I made an adverse report, my 
three principal reasons being as follows: 

1. At the time of the annual transportation of grain the river 
has reached a low stage, and in places in British Columbia it is 
frozen over. This condition would necessitate holding the crop 
until the following year, thus preventing any opportunity to take 
advantage of favorable markets, and adding storage costs on the 
grain. 

2. The project would have been uneconomical in every way, 
as the operating costs of moving the grain by river would have 
been about 20 cents per bushel higher than the rail movement to 
the coast, and this would have been exclusive of the cost of the 
necessary river improvements, which were estimated to be as 
follows: 


River improvements in Canada . et .$ 5,000,000 
River improvements in United States ...... . 57,000,000 
Equipment required to move one-quarter of crop . . . 3,000,000 
Terminal facilities . . Yee — ee ee . . « 1,750,000 

ie se & 6S 6 6 oa! Sie.e . . $66,750,000 


3. The advantage of spending several million dollars of Cana- 
dian money to divert Canadian business from Canadian to 
United States seaports was not apparent. 

In view of the passing of steamboat traffic on practically every 
river in the North American continent, it is rather a surprise to 
me to find the press and public organizations again urging river 
improvements to open up the Columbia for through navigation 
from the Canadian boundary to the sea. The old argument that 
“water transportation is cheaper than rail transportation’’ is 
again being used to support the movement for such improve- 
ments. Although this statement is true in certain instances 
when large cargoes of slow-moving goods, such as coal or iron ore, 
are transported over large lakes where no currents exist, the rule 
does not apply to general merchandise, grain, or other cargoes 
into the movement of which the time element enters. 


J. P. Forpe 
District Engineer, Department of 
Public Works, Canada 
New Westminster, B.C. 
December 30, 1934 
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Reinforced Hollow-Tile Lintels 


lo THe Eprror The use of hollow tile as a material for the 
construction of small buildings, as suggested by Mr. Rubins, in the 
November issue, is worthy of serious con- 
sideration. In constructing many such 
buildings, especially in rural districts, the 
principal consideration is utility. When 
hollow tile is available without high trans- 
portation charges, this type of construction 
should compare economically very favor- 
ably with any other type. In addition, 
it has the advantage of fire-resistant walls, 
a factor of considerable importance in re- 
gions where grass fires are possible 

In cooperation with the Department of 
Agricultural Engineering of Oregon State 
College, and the Pacific Northwest Brick 
and Tile Association, I helped to design 
some standard farm buildings of hollow- 
tile construction. Since the majority of 
farm buildings are constructed by the 
farmer himself, simplicity of construction 
is of paramount importance. The most 
troublesome feature was found to be the 
door lintels, the design of which Mr. 
Rubins has failed to mention in his article. 
The type of lintel recommended by the tile 














& association is fundamentally a reinforced con- 

E Ree . crete beam in which the tile acts as a form 

‘ The tiles are laid on an inclined board with 

the cells running longitudinally. The cells 

a are filled with concrete, with reinforcing bars 

— placed to carry the tensile stresses, as is shown 

*.0 ~] in Fig. 1. Although this type of construc- 

tion has adequate strength, it is objection- 

e e able because of its excessive weight. It must 

| be built ahead of time so that the concrete 

——— <= can set, and then be hoisted into place as a 
Fic. 1 HoL_Low — unit when the walls are ready for it. 

TILe FILLED WITH Because few farmers are equipped to 


REINFORCED Con- hoist such a load, an attempt was made to 
CRETE FOR LINTEL reduce the weight of the lintel and provide 


RING for February 1935 





Vou. 5, No.2 


one that could be constructed as needed. I developed a novel 
design. The accompanying photographs show the test lintel as 
built. The tile used was 6 by 8 by 12 in. averaging 20 Ib each. 
Tensile stresses were carried by two */;-in. round bars threaded 





THREADED TENSION Rops IN A Test LINTEL WITHOUT CONCRETE FILLER 
Clear Span 7 Ft 9 In. No Appreciable Deflection 


through bearing plates at each end. In the test lintel the tiles were 
separated by pieces of wooden lath. There was no appreciable 
deflection when the full load was applied. The clear span was 7 ft 
9 in. 

It was proposed to lay the lintel tiles in lime-cement mortar. In 
order to induce initial tension in the rods by screwing down the 
nuts without squeezing the mortar out of the joints, it was proposed 
to space all tiles at both top and bottom with flat or square metal 
bars of the same thickness as the joints. This is essentially the 
familiar flat-arch type of construction, in which rods carry the 
thrust instead of floor beams, as in a building. 


James R. Grirritu, M. Am. Soc. C.E. 
Professor of Structural Engineering 


Corvallis, Ore. Oregon State College 


January 3, 1935 





Advantages of the Pointed Arch 


To THE Eptror: The article on “‘Art in Bridge Building’’ by 
Mr. Engel in the December issue, is of unusual interest. The pen 
and ink drawings, with which the author has so fittingly illustrated 
his paper, are an example of how in some cases an artist's handiwork 
can accomplish his ends better than the mechanical process of 
photography. 

On page 628 of this article Mr. Engel speaks of the Etruscans as 
“‘an Asiatic band that besieged Rome at the time Horatius made his 
famous defense of the Tiber Bridge.’’ It would be more appro- 
priate to apply the epithet ‘“‘band”’ to the Romans, because they 
were at that time insignificant as a power, while the Etruscans 
(who may originally have come from Lydia, as Herodotus reports) 
had been for centuries the great power in central Italy, and still 
were in 508 B.C., when Horatius Cocles, according to legend, 
single-handed stopped an Etruscan army under Porsenna, King of 
Clusium, at Pons Sublicius. 

On the same page Mr. Engel says, ““The Gothic arch, which 
followed the Roman type, is said to have been invented in Persia 
out of a desire to decrease the horizontal thrust on the founda- 
tions.... What this did to the arch itself was of course so damaging 
as to offset any incidental advantage to the foundations.” I 
think this severe judgment of the Gothic, or pointed, arch is er- 
roneous. In many ways it is more resistant than the semicircular 
arch. Consider the immense Gothic structures that were made 
possible by the use of the pointed instead of the semicircular arch. 
The failure of an arch usually is caused by the haunches giving 
away, which makes the top sag. A comparatively slight move- 
ment will cause a semicircular arch to collapse, while in the case of a 








pointed arch the haunches can yield much more before the top 
drops in, and collapse may be averted. This is an actual condition 
that I have often observed in the vaulted roofs of old Gothic cathe- 
drals. 

That the semicircular arch is not the most rational form is well 
known to modern engineers. In recent years several arch-viaducts 
have been constructed, in which the rise of the arch is greater than 
half the span, thus tending away from the semicircular towards the 
pointed arch. 

R. REmANN, M. Am. Soc. C.E. 
Baltimore, Md. 
January 8, 1935 





Developments in Application of the 
Electric Analogy 


To THe Eprtor: Since the article by Messrs. Lane, Campbell, 
and Price on “‘The Flow Net and the Electric Analogy,’’ in the 
October issue was written, the technique of applying the electric 
analogy has been extended. These developments were revealed in 
a study concerning the flow of water through earth dams which I 
have been making for the U. S. Bureau of Reclamation. The 
methods described are directly applicable to the analysis of earth 
dams and, with the proper modifications, can be utilized in the 
study of other hydraulic problems. 

Two methods were used in studying the location of the satura- 
tion line in an earth-dam section. The first of these, which was 
based on a method developed in Russia, involved the use of very 
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thin sheets of a composition tin 
and lead foil as the conducting 
medium. The minimum thickness 
in which these sheets were available 
was 0.0005 in. Although the physi- 
cal properties of the foil are nicely 
adapted to the cut-and-try method 
used in locating the saturation line, 
the difficulty of establishing good 
contact between the conductor and 
the electrodes makes the method 
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somewhat uncertain. In the sec- 


ond method, a depth of salt solution 
formed the conducting material. 
The boundaries of the solution in- 
cluding the flexible upper boundary were formed with a plastic, 
clayey material known as plasticine. 

The procedure for locating the saturation line was the same in 
both methods. After the headwater, tailwater, and foundations 
had been reproduced in the electrical set-up, the unknown boundary 
was found by cutting and trying until it satisfied the requirements 
of a free-water surface. The velocity of flow in an earth dam is of 
such magnitude that the velocity-head may be neglected. There- 
fore at any point on the water surface the elevation above the 
datum can be taken as a measure of the potential at that point, 
relative to the same datum. Furthermore, the joss in potential is 
the same as the loss in elevation along the curve of the free-water 
surface. The conditions that prevail when the criterion is satisfied 
are illustrated in Fig. 1, which represents an earth dam with a drain 
at the downstream end. Any horizontal line representing the 
loss of head in percentage of the total head intersects the line repre- 
senting the loss in potential in per cent of the total potential, having 
the same value, at the boundary desired. 

The various degrees of perviousness encountered in the different 
materials comprising the dam were represented by changing the 
depth of salt solution in inverse ratio to the percolation coefficients. 
If the other dimensions remain constant, the resistance of a conduc- 





impervious Foundation 


Fic. 1. Mopev or Eartu-Fitt DAM 
Showing a Method of Locating Saturation Electrically 


tor varies inversely as the thickness. In the model the depth of the 
salt solution is the thickness of the conductor. 

These methods are adaptable only to a two-dimensional analysis. 
Because many problems on flow through an earth dam cannot be 
reduced to a two-dimensional basis, a search has been made for a 
material that will permit an electric analogy in three dimensions. 
A material that is expected to serve the purpose has been found. 
This is a glue which has the property of conducting a small current 
when it is in the gel stage. The conductivity can be controlled, 
within the limits, by adding electrolytes in varying amounts. 

Theoretically, the electric analogy model measurements may be 
used to predict quantities in the prototype. To estimate the 
amount of water percolating through a given earth dam, a measure- 
ment is made of the current passing through the salt solution model 
under a known voltage. Then the solution is siphoned into a 
unit container and the resistance is measured. When the percola- 
tion coefficients are known, the flow through the dam is computed 
by applying the ratio between model and unit resistances to the 
percolation coefficient multiplied by the head on the dam and the 
width of it. 
Denver, Colo. 
January 2, 1935 


DonaLp J. HEBERT, Jun. Am. Soc. C.E. 





Effective Width of Slabs in Shear 


Dear Str: An exceedingly valuable article on ‘Shear in Slabs 
Under Concentrated Loads”’ was presented in the November issue 
by Professor Spangler. I believe that he is correct in his state- 
ment that ‘‘There is no record of any previous attempt to study 
experimentally the distribution of stresses in a slab when the load 
is placed near one support, which is the position that produces 
maximum shear in the slab.” Therefore the tentative empirical 
formula for the effective width of slabs in shear deduced from the 
results of these tests is the first, obtained experimentally, to be 
available to the designer. Professor Spangler’s report, in combina- 
tion with that of C. T. Morris, M. Am. Soc. C.E., of Ohio State 
University, on the results of tests for moment distribution (Crvit 
ENGINEERING, March 1934), serves to complete the necessary 
specifications for the design of simply supported slabs under con- 
centrated loads. 

In these tests the concentrated loads were applied over areas 
varying from 1 to 4'/, in. in diameter without appreciable difference 
in the distribution of the resulting shear. As the levers measuring 
the reactions were placed a minimum of 6 in. apart, the loading on 
these areas was in effect ‘point loading.’’ It would probably have 
been necessary to load areas whose width parallel to the support 
was from 12 to 18 in., or at least greater than 6 in., in order to ob- 
tain the effect of width of loaded area on the distribution of the 
shear. The formula suggested for e, consequently, is that for 

point loading’ and should be increased by some factor of the 
width, parallel to the support, of the loaded area for bridge floor 
slabs. 

The maximum unit shear in the typical bridge floor slab occurs 
adjacent to the longitudinal stringer. This shear in a 7-in. slab 
under the rear wheel of a 20-ton truck has a reasonable value, when 
t is computed from the formula recommended for the effective 
width increased by the width of contact of the tin parallel to the 
stringer. It appears probable, however, that this computed 
shear is actually somewhat excessive, for the effective width in 


shear of the typical, continuous slab along the 20-ft stringers, 
spaced 5 ft apart, should be greater than that determined from the 
tests on simply supported slabs whose greatest width was 7.5 ft 
for a 5-ft span. 
C. H. Grongutst, Assoc. M. Am. Soc. C.E. 
Robinson and Steinman, Consulting 
Engineers 
New York, N.Y. 
December 27, 1934 





Manual No. 9 Corrected 


To THE Epriror: In spite of the efforts and care of the Com- 
mittee of the Construction Division which formulated Manual No. 
9 on “Erection of Steel Buildings,’ several errors have been in- 
cluded. My attention has been called to a few which should be 
noted for the benefit of all members in their use of this publication. 
These appear in the paragraph entitled ‘Erecting a Guy Derrick,” 
on pages 4 and 5 of the Manual. 

Referring to the anchor slings for the guy derrick, the wording 
should read, ‘‘They should be buried about 3 ft below the finished 
top,”’ instead of ‘3 ft above.”’ In the paragraph at the top of page 
5 two typographical errors have crept in: the drum speed should 
be given as 350 fpm instead of 350 rpm, and the next sentence 
should start with the words, ‘‘The sections of the boom,”’ instead of 
“The sections of the form.” 

As chairman of the Committee on Manual No. 9, I am gratified to 
learn with what care members have studied it. The corrections 
noted here can easily be made by every member. I am asking 
that copies to be supplied in future from stock at Society Head- 
quarters also be revised accordingly. 


A. J. HAMMOND, Past-President Am. Soc. C.E, 
Chicago, Ill. 
December 19, 1934 
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Comments on Inter-Continental 
Highway 


To THe Eprror rhe great benefit deriving from the construc- 
tion of the highway from Panama to the Rio Grande, described by 
Mr. James in the September issue, will be the peace and prosperity 
that the peoples along the route in Central America will enjoy 
if the project is accomplished. Lawlessness is brought under 
control by ease of transportation. In long-established communi- 
ties of the United States, such as the mountain sections of eastern 
Kentucky, the construction of railways and highways has been 
followed by the breaking up of old feuds and of long-standing dis- 
regard of law. Much’ more have we a right to expect that the 
Indian population along the proposed highway will respond to the 
influences of transport in developing a desire to secure and to use 
the products of our machine age. This population is now without 
enterprise and without contact with adjoining peoples. The con- 
struction of such a highway would mean that Americans would 
travel over it, with the resulting contacts 

On the other hand, the highway cannot become a commercial 
agency of transport because the moving of goods by highway for 
distances of any material length will always be more costly than 
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transportation by railroad or by sea. So no economic justification 
can be found for spending the large sums required for the con- 
struction of the highway in the interest of transporting goods from 
the manufacturing centers of the United States. The commerce 
over the highway will be merely that of local distribution from 
warehouses in the cities and towns that have rail and water trans- 
port facilities. However, the sense of security resulting from 
stability of government and regard for law directly due to the 
development of such a facility for transportation will result in 
effort on the part of the people along the route to accumulate goods 
and to trade. 

As to the type of construction, it should be of the most perma- 
nent character, and not inferior to the best highway construction 
now accomplished in the United States. The peoples and govern- 
ments in Central America will not be inclined to spend money on 
highway maintenance, and such maintenance needs must be kept 
to a minimum by the construction of permanent roadway, paving, 
and structures. 

J. E. WrtLovcuey, M. Am. Soc. C.E. 
Chief Engineer, Atlantic Coast Line 


Wilmington, N.C. Railroad Company 


January 8, 1935 





Placing of Concrete by Vibratory 
Methods 


To THe Eptror: A brief account of one of the early, if not the 
earliest, successful attempts to apply vibration to the placement of 
concrete in a complete and orderly way may be of interest to your 
readers. In the design and building of two 500-ton reinforced 
concrete barges in Seattle in 1918, I found that the problem of the 
compact and homogeneous placement of concrete in extremely thin 
walls, obstructed by a relatively dense tangle of reinforcing bars, 
was acute. Designing in concrete against the stresses of a loaded 
ship in a seaway, or in possible beaching, is not simple, especially 
when the designer is faced with the necessity of providing extreme 
lightness to enable transportation of the largest possible pay load 
Shear becomes the determining factor in practically all sections, so 
that a relatively high percentage of steel results. Producing 
concrete for long-life service in sea water, combined with the 
necessity for water-tightness, demanded the utmost in compact- 
ness 

Investigation showed some high authorities to be dubious of 
vibration, fearing the break-up of initial set immediately behind 
the fresh face of the pour, especially in a continuous pour, as slow 
and painstaking as this one. I made a number of tests on cylinders 
and panels for strength and for permeability, with the cooperation 
and testing equipment of the city engineer's office in Seattle 
After the standard mix was determined, extreme tests were made 
by placing cylinders immediately in the steel housing of a motor, 
which ran 24 hr per day. There they set and cured for 7 and 28 
days under continuous and heavy vibration. These cylinders 


broke far above the strength of their companion check cylinders, 
which had been rodded and cured under standard conditions. All 
the vibrated samples showed much higher strength than the check 
samples—the average being more than double—and correspond- 
ingly high density. 

I therefore equipped the ways with air lines and used eight light 
chipping hammers in placing the concrete These were applied to 
the outside of the forms and to the reinforcing rods just above the 
fresh concrete. When stripped the concrete was practically free 
of voids and pockets. The vessels when launched and placed 
under load showed practically no leakage. These barges, loaded 12 ft 
deep, with waves washing over their decks in rough weather, and 
often aground, have withstood severe conditions, and after 15 
years are still in service on Puget Sound. A recent letter from a 
competent concrete engineer states: 


“You will be pleased to learn that I had occasion very recently 
to examine the barge which now, at least, bears the name of 
Hercules, and it is in practically perfect condition. There have 
been a number of very fine cracks developed in the sides but these 
have caused no rusting of the reinforcement or other trouble. 
Only at one spot on the stern did I see any sign of rust which could 
possibly be attributed to the embedded reinforcement.” 


I am aware that many men were doubtless thinking and ex- 
perimenting with concrete placement by vibration in 1918, but do 
not know of any case where it had been applied to the extent 
described here. 

W. C. Mutprow, Assoc. M. Am. Soc. C.E. 
Benton City, Wash Engineer-Manager, Sunnyside Irrigation 
January 3, 1935 District 





500-Ton Concrete Barce “Hercuies” BuILt In 1918 
Barge Is Still in Good Condition. Figures in Foreground Show Size of Barge 
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design of Reinforced Concrete Beams 


(o THE Epitror: In the article by Mr. Mitchell entitled, ‘‘Con- 

te Design for Bending and Direct Stress,” in the October num- 

r, there is a fundamental error in the development of some of the 

rmulas. As the same error occurs in a textbook on reinforced 

nerete, attention is here called toit. This error consists in omit- 
ig the effect of direct thrust on the cross section of any beam sub- 

t to both bending and direct stresses, which results in design sec- 
tions that are too small. 

An inspection of Mr. Mitchell's fundamental equations will dis- 
close no term which includes direct compression on the cross sec- 
tion, the thrust, N, being used only in the term for moment Ne;. 
in a correct development of these equations, N must be considered 
as resisted by the compression area of the cross section, and this 
effect must be added to that due to bending. Failure to so add it 
leads to substantial errors in design. The equations here de- 
veloped follow the correct principle, but in the nomenclature W is 
substituted for N, and M is used for Ne, since the moment is not 
always derived from the thrust. With these exceptions standard 
notation is followed. 

For a design without compression steel, the development is as 
‘ollows. The total compressive stress, C, in a beam at any cross 
section is: C = W + A,f, At any cross section under flexure 
the total compressive stress, C, is on the compression side of the 
neutral axis, and 

W +A,f, = '/2f, kbd, which is a general equation. Substituting 








= Fy for A,f, gives 
i 
3 
w+ — _ eR IOD . ox. cde cts lskienwass esas {1] 
a(1 « 
3 
whence 
Ww os 7 
k? —2k + 1.5) + ———_ = 0....... [2] 
(ie ) /¢ Sbd 


With 5, d, and f, assumed, & may be found, and then f,, from the 


equation, f, = fanl ; -1 ) If this does not give an excessive value 


, M 
of f,, then A, may be found from the equation, A, = — ‘. 
‘(1 — 
fa{1~ 3) 
If f, is found to have a greater value than is allowable, the value 
of d or f, used is in error. 


If), f., and f, are assumed, then the correct value of d may be 
computed by Equation 1 transformed to 


a? 
Skb Ze _ :) 
3 


rhe assumed values of } and f, are then substituted as well as the 
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value of & corresponding to the assumed values of f, and f,, The 
value of A, may be found from the equation, 


——— M ae 
k 

ai —- 
f 3 

The value of d thus found can be reduced by using compression steel 
or a larger amount of tension steel, or both. A larger amount of 
tension steel tends to reduce the value of f, and reduction in the 
compression steel tends to increase it, with the result that d may be 
reduced in value substantially without much change in the amount 
of tension steel required, if a proper amount of compression steel is 
used. 


For designing with compression steel, the method is as follows. 
The total compressive stress, C, in the beam at any cross section is, 


C=W+A,f, 


At any cross section under flexure the total compressive stress, C, 
is on the compression side of the neutral axis, and 


A, = 


kd —2z 


W + A,f, = 1/, fkbd + (n adi 1) A’, f. kd 





For most cases a value 0° z equal to 0.3 kd may be used to find the 
value of k without appreciable error. 
Substituting this value of zs and the value of A,f, from the equa- 


tion, A,f, = 


gives 


M 
W + —— = 0.5 f.kbd + 0.7 — 1)A’,f. 
+ ja —03h Beret re Af 
If the values of A’,, 5, d, d’, f., and m are assumed, then A, 


may be computed. From the last equation, & is first found, and 
then f, from the equation 


i. =) a} -1). If f, is not excessive, then A, may be found 


from the equation 


4.- >= 
l = @ 
fa *) 
kd’ 
5 k 3 d 
7 ee eee eS 
ne ae bkd 


abi 2(n — 1)A’, 
If the resulting value of f, is excessive, then either A’, or d or both 
may be reduced, or a value may be assumed for & of not less than 
that ordinarily determined by assumed values of f, and f,, where 
compression steel is not used. 

Harry E. Eckuies, M. Am. Soc. C.E. 
Chicago, Ill. 
January 7, 1935 





Analysis of Horizontal Earth Pressure 


lo THE Eprror: In his article in the December issue Mr. Meem 
has given a practical analysis of the horizontal earth pressure of 
retained vertical embankments. His analysis is undoubtedly 


correct. Paradoxically, the partial fluid static pressure distribution 


issumed by the Rankine theory, may also be demonstrated. The 
ecming conflict can be reconciled when it is understood that both 
‘heortes are based on partial truth 
(he disconcerting variable is the factor of horizontal earth dis- 
ement. The Meem and partial fluid static theories represent 
eme cases of an indeterminate problem. According to Mr. 
m’s method, a large distortion of the earth occurs concurrently 
high internal strains. In the partial fluid static condition, 


no displacement should be assumed and no internal strains will 
exist. Partial and localized restraints of earth displacement may 
produce an infinite number of pressure distribution patterns. In 
practice, therefore, the pressure distribution will be determined 
by the character of the retention. 

In temporary structures and in the interest of economy, earth 
distortion, with its accompanying internal stress, should be allowed 
to develop to its allowable maximum. This is accomplished by 
Mr. Meem's method. 

L. C. Wirtcoxen, Assoc. M. Am. Soc. C.E 
Assistant Civil Engineer, City Engineer's 
Office 
Detroit, Mich. 
December 24, 1934 











106 Civit ENGINEERING for February 1935 


Resistance of Concrete Slabs to Con- 
centrated Loads Near Support 


To THe Eprror: In connection with Professor Spangler’s 
article in the November issue, it may be of interest to note the 
results of German tests on the resistance of concrete slabs to con- 
centrated loads applied near a support. The tests were reported 
in 1933 by O. Graf in the Deutscher Ausschuss fiir Eisenbeton, Heft 
73. 

Three reinforced concrete slabs were tested to destruction with 
concentrated loads applied through rectangular steel plates, 10 cm 
by 15 cm, placed with the long side parallel to the supports and at 
varying distances from them. One side of each slab was freely 
supported, and the other side was made continuous with a concrete 
beam to provide restraint. In Table I are given the principal di- 
mensions and the strength of concrete used in the test slabs as 
well as the magnitude of the concentrated load at failure. 
| The results of these tests were summarized by Mr. Graf sub- 
stantially as follows. 

1. In all cases, the concentrated load punched an inverted 
funnel-shaped hole through the slab, with inclined planes of failure 
making angles of about 30 deg with the horizontal, except on the 
side adjacent to the support where failure occurred on a plane of 
greater inclination extending from the edge of the loaded area to the 
edge of the support. 

2. The ultimate load increased as the point of application 
approached the support and was greater at the restrained support 
than at the free support. 

3. The ultimate load increased with an increase in concrete 
strength, but the increase in ultimate load was relatively smaller 
than the increase in the cube strength of the concrete. 
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4. The ultimate load did not increase in proportion to the ten- 
sile strength of the concrete as determined from bending tests of 
plain concrete beams. 

5. The ultimate load did not increase in proportion to the 
shearing strength of the concrete. 

6. Initial cracks appeared at higher loads in the slabs with 
concrete of higher strength, but the difference between the loads 
causing such cracks was much smaller than would be expected 
from the difference in concrete strengths. 

7. If the effective width of slab is taken as five times the slab 
thickness and a working stress in shear of 6 kg per sq cm ‘s used, a 
factor of safety of at least 4 is provided. 

Making allowance for the difference between cube strength and 
standard cylinder strength, the quantity 6 kg per sq cm is approxi- 
mately 6 per cent of the ultimate strength of the weakest concrete 
used in these tests. 

It is concluded from the third, fourth, and fifth results that the 
resistance of slabs to concentrated loads cannot be predicted from 
the compressive, tensile, or shearing strength of the concrete. 
It may be noted that Professor Spangler’s tests indicate an in- 
crease in the intensity of shearing stress as the load approaches a 
support and that the German tests show an increase in shear re- 
sistance as the load approaches a support. The latter, undoubt- 
edly, is due to the fact that within a region near the support a 
portion of the resistance changes gradually from diagonal tension 
to punching shear. 

EvuGENE MIrIrABELLI, M. Am. Soc. C.E. 
Assistant Professor of Structural Engineer- 
ing, Massachusetts Institute of Tech- 


Cambridge, Mass. nology 
January 6, 1935 


TaBie I. Principal DIMENSIONS AND STRENGTH OF CONCRETE USED IN TEST SLABS 


Concrete Strength (kg per sq cm) 


fam 





Compres- Shear Tension 

Slab Span Thickness sion (Punch- (Bend- 
Number (m) (em) (Cube) ing) ing) 
ae * 14 195 44 28 
1244 » ane 12 136 31 21 
1245 : 1.4 12 241 69 43 


*e = distance from edge af loaded area to edge of support. 


Ultimate Concentrated Loads (kg) 











Restrained End Free End 
* = 55cm e = 10cm e = 10cm ¢= 15cm 
oe ae 24,000 Sie 0606U™tC~<“:;:*é‘C eee 
28,000 20,000 16,000 15,000 
34,000 26,200 20,000 21.000 





Role of Architect in Engineering 
Design 


Dear Str: The article on “Art in Bridge Building’’ by Mr. 
Engel, in the December issue, is very interesting. However, while 
I believe this article to be useful in calling attention to the need for 
considering architectural requirements in the design of bridges, I 
do not agree either with the author’s statement of principles or 
with his conclusions. He says: “It is hoped that the evidence to 
be submitted will stress the essential truth of this conclusion that 
the best appearing bridge is always the one in which the engineer- 
ing solution is correct, the architectural treatment serving merely 
to emphasize the important features of the design.” 

It can easily be shown that this line of reasoning is fallacious, if 
consideration is given to the fact that, in the design of most im- 
portant bridges, several “correct” engineering solutions differing 
materially in appearance are possible, and that the design selected 
is nearly always the one which is found to be the most economical 
and not necessarily or usually the one that is most beautiful. In 
substance, this statement is often used by engineers to justify the 
ugly structures that usually result when the engineer fails to 
collaborate with the architect in the design of a structure. 

I hold just the opposite view from Mr. Engel’s. Before the 
Association of State Highway Officials, held in Atlantic City in 
February 1928, I expressed myself on the subject as follows: “‘It 
is not sufficient, as many engineers seem to think, to turn over a 
completed structural design to an architect to ‘doll up.’ The lines 
of a structure are of much more importance than the ornamentation. 
The architect ought to be in on the design from the outset.” 

Some of the bridges illustrated in Mr. Engel’s article are without 
doubt beautiful structures, but I am sure that many will differ 


with him on the subject of others, notably the Quebec Bridge. 
It should also be noted that architects were employed on several 
of the bridges mentioned, or illustrated, and their influence 
undoubtedly has added to the attractiveness of the structures in 
question. Examples of these are the Brooklyn Bridge, which is, 
in my opinion, still the most beautiful of suspension bridges; the 
George Washington Bridge; and, as far as can be judged from 
appearances, the Pont Adolphe. 

The fact is that while the sheer monumental character of great 
spans often lends them a kind of beauty, which architectural treat- 
ment can scarcely enhance, the same consideration does not apply 
in the case of the vast majority of lesser structures designed by the 
engineer alone. It is in this field that the assistance of the archi- 
tect is most needed. Again, there are engineers who have had no 
architectural training but who, having an eye for line and sym- 
metry, turn out satisfactory structures. Other engineers, some- 
times by accident, do design structures that may be considered 
beautiful. But this, in my opinion, is neither a reason nor an argu- 
ment for not employing an architect on most, if not all, public 
structures. 

Mr. Engel states that “dictation on the part of the architect in 
bridge design is out of place,” and decries the work of art commis- 
sions in engineering design. I believe that this sentiment is 
reactionary. The need in this country is not for less dictation from 
art commissions but for more, providing of course that these com- 
missions are competent. If engineers had such advice, they would 
in many cases be prevented from foisting on a long enduring public 
the ugly structures that now deface the landscape and will con- 
tinue to do so until they wear out or are torn down. 


New York, N.Y. L. G. HoLLterAn, M. Am. Soc. C.E. 


January 9, 1935 
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SOCIETY AFFAIRS 


Oficial and Semi-Official 








\rthur S. Tuttle, the New President 


IN ENGINEERING AS in other walks of life it is recognized as a 
ism that if you want a strenuous job capably filled, you must 
k for a busy man to tackle it Perhaps it was on this basis that 
thur Smith Tuttle was chosen for one of the most exacting years 
work demanded by any engineer, that of Fesident of the Society 
1935. His background, 
character, his experience 
ts every detail, are guar- 
es that the task will be 
ipably handled. 
His progress to the zenith 
been 
tinuous and sure. Born 
entral Connecticut, on 
March 26, 1865, he matricu- 
lated at New York Univer- 
itv, from which he was 
graduated in engineering in 
1885. That he was not afraid 
f hard work even in those 
days is evident by his elec- 
tion to Phi Beta Kappa 
Starting immediately to work 
for the City of New York, 
he remained almost continu- 
ously in its employ for the 
succeeding 48 years. One 
break in this long connection 
occurred early in the new 


his profession has 


entury, when he spent a year 
m investigation work con- 
cerned with irrigation and 
water power in Hawaii. 

On his return from Hawaii 
in 1902, he entered the service 
of the Board of Estimate and 
Apportionment of the City of 
New York, where he was to 
find a fertile field for his abili- 
ties during the remainder of 

period of his service to 
city. This board has ex 


( 


itive control of the entire 
tropolis, and its engineer- 
ing problems are many and 
difficult. They therefore pro 
vided ample opportunity for 
Arthur Tuttle to demonstrate his outstanding professional activi 
ind characteristics—the limitless capacity for hard work 
nd the thoroughness in detail which he exhibits when he under- 
takes the analysis of any problem presented to him for solution 
With these characteristics, plus a most pleasing personality, he 
progressed successively through the grades of assistant engineer, 
leputy chief engineer, chief engineer, and consulting engineer for 
he board. As this service constituted the bulk of his life’s work, 
s not amiss to note the extent and variety of his duties. These 
uded city planning, with zoning, street improvement, and grade 
ssing elimination; sanitary projects, involving sewers, sewage 
itment plants, and sewage disposal, including the notable 
ird’s Island Sewage Treatment Works; the West Side improve- 
nt of the New York Central Railroad, an extensive and impor- 
element in traffic relief; the important city approach to the 
xge Washington Bridge; and many other vital features essen- 

to the growth of a vast metropolis. 
ssessed with a rare talent for diplomacy, Mr. Tuttle found 
ny uses for this quality in his city work. Many of the negotia- 
were trying and anyone else might well have given up in 
ur. But he was never hasty in his decisions, tending rather 
vard a judicial attitude, giving due weight to all sides of a ques- 
Thus his work with the Board of Estimate and Apportion- 

{ Was an outstanding success. 





ARTHUR SMITH TUTTLE 
President American Society of Civil Engineers be? 





Such honor and advancement would seem to have given ample 
excuse for a breathing space in an active life But not with a man 
whose work may be said to be his hobby. And so, despite an 
ostensible retirement from active practice in March 1933, as a 
matter of fact since that time he has pursued an even more ener 
getic life than before. A number of worth while endeavors im 
mediately engaged his attention, notably as a member of the New 
York City Emergency Work 
and Relief Administration, 
and as consulting engineer for 
the Citizens’ Budget Commis- 
sion of the city 
August 1933, he has continu- 
ously served as New York 
State Engineer for the Fed 
eral Emergency Administra 
tion of Public Works; and as 
if this were not enough, he 
has likewise represented the 
Government as project engi 
neer on the important Tri 
borough Bridge, now 
built to connect the boroughs 
of Manhattan, the Bronx, and 
Queens. 

With all these activities, he 
has not been willing to leave 
his share of professional or 
ganization work to others 
If space permitted inclusion 
of a list of all the important 
positions he has filled—in the 
Society and affiliated organi- 
zations, in other engineering 
societies both local and na- 
tional, in alumni work at New 
York University, and in a 
variety of social organiza 
tions—readers would find it 
hard to believe that one per- 
son could have held them all 

Many members and officers 
of the Society will have the 
privilege of working in close 
contact with Mr. Tuttle dur 
ing the coming year What 
sort of person will he prove to 
They will find in him 
characteris 
able to 


Starting in 


being 


two dominant 
tics—keen concentration and prompt action. He is 
grasp the details as well as the larger aspects of his problem, 
and to him the essentials, whether the weak or the strong points 
of a proposal, are immediately patent. And so any proposition 
which he has considered, analyzed, fand approved, will seldom 
prove to be faulty. Added to this enjoyment of detail, which 
seems to appeal to him more than to most engineers at the peak of 
their profession, he combines a driving force which cannot but 
arouse admiration, since he always carries his full share of the work 
The celerity and decision with which Mr. Tuttle acts is aptly illus 
trated by the speed with which he organized a force to be put to 
work on the contract of the Narrows tunnel, proposed between 
Brooklyn and Staten Island, within 11 months after his assignment 
to the position of chief engineer on that project, in addition to his 
other work with the Board of Estimate and Apportionment. 

It sounds almost incongruous to state that such a storehouse of 
energy is governed by a temperament that is calm—which does not 
mean cold. He is seldom ruffled or worried under the stress of 
circumstances or by any unforeseen turn of events. Furthermore, 
expediency has never played an important part in his solution of 
dificult problems. A “yes man” has never attained a prominent 
place in his organization, and a characteristic fully appreciated by 
his associates is that a sincere and honest argument has no un 
pleasant aftermath 
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Chose members of the Society who are privileged to enjoy social 
ontacts with Mr. Tuttle will indeed be fortunate. He will be found 
genial, fond of a good joke, possessing the saving grace of a fine 
sense of humor He has a zest for the lighter side of life when 
opportunity offers, and his inherent enthusiasm for the occupation 
f the moment makes him “‘the life of the party’’ in social gather 
ngs In his long and notable career as an engineer and in his 
ontacts outside the profession, he has accumulated a host of loyal 
friends, both in his home city and throughout the nation As 1s 
vident from the list of his activities, he is generous of his time and 
nergy in good causes Many a young engineer in need of a push 
ip the ladder has found him ready to lend a helping hand 

He plays as hard as as he works. When he turned his mind 
toward retirement he took up golf But since even friendship 
joes not hold beyond a certain point where golf is concerned, 
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his friends insist that as a golfer he remains an outstanding 
engineer 

Office hours are never sufficiently long to permit Mr. Tuttle t 
accomplish the tasks he has assigned himself, with the result that 
few are the nights when his desk at home is not in use. That this 
has not adversely affected his health and disposition may lh 
partly due to his habit of reading a chapter of a detective story 
before retiring, thus banishing completely the cares of the day 

In the hands of such a man the directive force of a great engi 
neering society can be left with the utmost confidence. His past 
performances during a long career are guarantee that he will be 
efficient and conscientious in his loyalty to a great trust. The 
Society may therefore rest assured that in Arthur S. Tuttle it ha: 
chosen for President in 1935 a great engineer, a civic-minded 
citizen, and a warm-hearted gentleman 





Secretary's Abstract of E-xecutwe Committee 
d Meeting 


On DecemMBer 21, 1934, the Executive Committee met at Society 
Headquarters with President Harrison P. Eddy in the chair 
Present were George T. Seabury, Secretary; Otis E. Hovey, 
l'reasurer and Messrs. Hogan and Hammond rhe incoming 
President, Arthur S. Tuttle, was present by invitation 


i pproval of Minutes 
The minutes of the meeting of the Executive Committee held on 
October 1, 1934, were approved 


‘ode of Ethics: Ballot on Amendment Adding Paragraph 7 Carried 

The report of the tellers was reviewed in connection with the 
anvass of the ballot on an amendment to the Code of Ethics of 
the Society, the canvass having been made at Society Headquarters 


m December 14, 1934 





To the present code, which begins, ‘‘It shall be considered un 
professional and inconsistent with honorable and dignified bearing 
for any member of the American Society of Civil Engineers” 
the vote was favorable to adding the following seventh paragraph 
“To use the advantages of a salaried position to compete unfairly 
with other engineers.”’ 

The President ruled that the seventh paragraph is now a part of 
the Society’s Code of Ethics 


Waterway Clearances 

The Executive Committee adopted the following statement of 
principle with respect to waterway clearances, as drafted by the 
Western Society of Engineers: 

‘That proper clearances for structures over navigable streams are 
those which will not unduly interfere with the operation of either 
land or water transportation, place burdensome restrictions on 
their future expansion, or cause unwise expenditures to be made 
for physical readjustments. There should be a balance in the 


1934 Boarp or DIRECTION OF THE SOCIETY 


The 1934 Board of Direction finished its business at the session held on January 15, 1935, just prior to the Annual Meeting in New York 
V.Y., and turned over its unfinished business to the new Board, which held its first meeting shortly thereafter. Beginning at the nearest corn 
»f the table, and proceeding around it in a clockwise direction, those present at the final session of the meeting of the 1934 Board of Direction wer 
1s photographed here: Edward P. Lupfer, Director, District 3; B. A. Etcheverry, Director, District 13; FE. B. Black, Director, District 16 
Henry D. Dewell, Vice-President, Zone IV; J. C. Stevens, Director, District 12; C. E.. Trout, Director, District 1; James F. Sanborn, Director 
Virtrict 1: Frederick H. McDonald, Director, District 10; Thomas J. Wilkerson, Director, District 6; Henry J. Sherman, Director, District 4 
John H. Gregory, Director, District §; Ralph J. Reed, Director, District 11; J. P. H. Perry, Director, District 1; WW. Horner, Director, District 
14: Frank G. Jonah, Vice-President, Zone III; Henry E. Rigas, Director, District7; F. A. Barbour, Director, District 2; O. H. Ammann, Dire 
tor, District 1: Edward N. Noyes, Director, District 15; Robert Hoffmann, Director, District 9; Otis E. Hovey, Treasurer; Carolina Crook 
Secretary to Mr. Seabury; George T. Seabury, Secretary; Harrison P. Eddy, President, 1934; John P. Hogan, Vice-President, Zone I; M.1 


Enger, Director, District 8; and Alonzo J. Hammond, Past-President. 


Crocker, Past President 


Absent: Frank O. Dufour, Vice-President, Zone IT; and Herbert 





~ 
+ 
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momic and other public interests of both forms of transporta- 
n.”” 

sineers’ Council for Professional Develotment — 

\pproval was given to the proposal that the Engineers’ Council 


, Professional Development be authorized to proceed with the 
crediting of the curricula of engineering schools. 


posed Budget for 1935 

The Society’s budget for 1935 was drafted for presentation to the 
Roard of Direction at its meeting in January, and other routine 
natters of Society business were considered and acted upon. 





Meeting of the Outgoing Board of Direction— 
Secretary's Abstract 


On January 14 and 15, 1935, the Board of Direction met at 
Society Headquarters with President Harrison P. Eddy in the 
chair; and present, George T. Seabury, Secretary; Otis E. Hovey, 
Treasurer; and Messrs. Ammann, Barbour, Black, Dewell, 
Enger, Etcheverry, Gregory, Hammond, Hoffman, Hogan, Horner, 
Jonah, Lupfer, McDonald, Noyes, Perry, Reed, Riggs, Sanborn, 
Sherman, Stevens, Trout, and Wilkerson. The members of the 
incoming Board were also present by invitation. 


{pproval of Report and Minutes 

The Board issued its Annual Report; it also approved the min- 
utes of the Board of Direction meeting held on October 1 and 2, 
1934; also the minutes of the Executive Committee meeting held 
on December 21, 1934. 


By-Laws of United Engineering Trustees, Inc. 

In approving the minutes of the meeting of the Executive Com- 
mittee held on December 21, the Board sanctioned the revision of 
the by-laws of United Engineering Trustees, Inc. In general, 
this revision changed the stipulated 9-trustee vote, which has been 
a requisite on certain matters, to a three-fourths vote on matters 
of major import, thus making practicable, without further revision 
of the by-laws, the admission of another or even more than one 
additional Founder Society. Other changes make it practicable 
for the United Engineering Trustees, Inc., to be somewhat more 
flexible in taking action on matters of relative unimportance, at 
the same time retaining the general principle that no action of im- 
portance may be taken without the approval of representatives of 
all the societies concerned. 


Changes of Society By-Laws 

Article V, Section 6 (a) of the Society’s By-Laws was changed so 
as to entitle each Student Chapter to a copy of each issue of both 
PROCEEDINGS and Crivi_ ENGINEERING. 


Constitutions of Local Sections 


Approval was given to slight changes in the constitutions of the 
South Carolina and Cincinnati Sections. 


ymmuttee Reports to Board 


Reports were received from the Society’s Committee on Publi- 
cations; the Committee on Professional Conduct, which had under 
consideration five matters relating to alleged unethical conduct; 
the Committee on Districts and Zones, whose recommendation 
that the present boundaries of Districts and Zones be continued 
was adopted by the Board; the Committee on Accredited Schools, 
which made a recommendation in regard to five applications from 
ngineering schools; the Committee on Research; the Committee 

Relations of the Federal Relief Agencies to Civil Engineers; 

Committee on Local Sections; the Committee on Student 

Chapters, whose recommendation the Board adopted, giving ap- 

val to the formation of a Student Chapter of the Society at the 

ih State Agricultural College; the Committee on Juniors; and 
Committee on Public Education. 


tston for Defense of Members 


\ special committee composed of Board members reported, and 
Board approved, acceptance of the principle that the Society 
iid undertake upon application, under limitations and proce- 

to be developed by the Executive Committee of the Society, 
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the defense of members accused and condemned, or deprived of 
position, without hearing. 


Engineers’ Compensation Under Emergency Relief Work 


The methods by which engineers are being employed and the 
pay they are receiving under the Emergency Relief Act were dis 
cussed at length. The Executive Committee was instructed to con- 
tinue to exert its influence to see that fair compensation be paid to 
such engineers, including those who are on a salary basis and those 
whose normal work in private practice is performed on a fee basis 


Future Meetings of Board and Society 


The Board decided that its next meeting would be held at Miami, 
Fla., in the early part of April in conjunction with the meeting of 
the Florida Engineering Society; that the Annual Convention of 
the Society would be held at Los Angeles in the early part of July 
and that a Fall Meeting of the Society would be held at Birming 
ham, Ala. 


Budget Adopted 
Among many other details of administration, the Board adopted 
the budget for the year 1935. 


Disclaimer of Official Representation 

The Board directed the Secretary to make the statement that 
the Society has no official representative on the newly formed 
National Society of Professional Engineers. 


Recommendations of Committee on Aims and Activities Adopted 


The Committee on Aims and Activities, a special committee 
consisting of three Board members and four non-Board members, 
reported to the Board, making several recommendations which the 
Board considered item by item. In brief, the Secretary is to add 
to his staff a man who under his direction shall function as a Field 
Secretary to develop contacts with Local Sections and the member- 
ship at large in order that they may be assisted in the tocal 
activities which they may undertake. The committee also 
recommended, the Board approving and making the necessary 
appropriation, that the Directors and Vice-Presidents make more 
frequent visits to the Local Sections in their respective Districts 
and Zones. 

The Board also approved the recommendation of the Committee 
on Aims and Activities that in so far as practicable a Junior be 
added to every committee of the Society, of the Technical Divi- 
sions, and of the Local Sections in order that the Junior member 
ship of the Society may recognize that it has a part in the adminis- 
tration of the Society's affairs and in order that the committees 
may have the benefit of the point of view of the younger men of the 
profession. 

Upon the recommendation of the same committee, the Society 
is to engage in more extensive publicity, both for the Society and 
on behalf of civil engineers, indicating the service which they render 
to the community, this program to be carriec out under the aus- 
pices of the Committee on Education of the Public. 


Helping Engineers Under Civil Service and Extending Registration 

The Committee on Aims and Activities also recommended that 
the Board give endorsement to the correction of abuses of the Civil 
Service laws and regulations and the improvement of the engi- 
neer’s position under Civil Service regulations. It also recom- 
mended endorsement of engineers’ registration laws in states where 
they do not now exist and the improvement of registration laws in 
states where inadequate laws are now on the statute books. The 
Board adopted both of these recommendations. The staff is to 
render all practicable assistance where movements to these ends 
are undertaken. 





Meeting of the Incoming Board of Direction— 
Secretary's Abstract 


Tue Board of Direction met at the Headquarters of the Society 
on January 17, 1935, with President Arthur S. Tuttle in the chair: 
and present George T. Seabury, Secretary; Otis E. Hovey, 
Treasurer; and Messrs. Barbour, Burdick, Crawford, Dewell, 
Eddy, Etcheverry, Ferebee, Hammond, Hogan, Horner, Leisen, 
McDonald, Morse, Noyes, Perry, Poole, Reed, Riggs, Sanborn, 
Sawyer, Sherman, Stabler, Trout, and Wilkerson. 
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Budget for Coming Year 
The budget for the year 1935, as recommended by the outgoing 
Board, was considered and adopted. 


Approval of Outgoing Board Actions 

The various matters presented -to the outgoing Board were con- 
sidered and the actions thereon were approved as the actions of the 
incoming Board. 

Committees A ppointed 

Upon recommendation of the President, the following committee 
personnel was approved, with authority for him to fill any vacan- 
cies. 

Executive Committee: Arthur S. Tuttle, Chairman; Harri- 
son P. Eddy, Alonzo J. Hammond, John P. Hogan, and Donald H. 
Sawyer. 

ComMITTEE ON Districts AND Zones: B. A. Etcheverry, 
Chairman; Frederick H. McDonald, Herman Stabler, and C. 
Arthur Poole. 


CoMMITTEE ON PROFESSIONAL ConpuctT: Ralph J. Reed, 
Chairman; J. P. H. Perry, Henry E. Riggs, James F. Sanborn, and 
Theodore A. Leisen. 

COMMITTEE ON PUBLICATIONS: Henry J. Sherman, Chairman; 
F. A. Barbour, W. W. Horner, O. H. Ammann, and Charles B. 
Burdick. 

COMMITTEE ON MEMBERSHIP QUALIFICATIONS: E. N. Noyes, 
Chairman; Frederick H. McDonald, Herman Stabler, Howard S. 
Morse, and C. Arthur Poole. 


CoMMITTEE ON ResearcH: George E. Beggs, Chairman, term 
ending January 1936; Thorndike Saville, term ending January 
1937; Fred C. Scobey, term ending January 1938; H. de B. 
Parsons, term ending January 1939; and Charles B. Burdick, 
Contact Member. 


Committee ON Loca Sections: A. T. Dusenbury, Chairman, 
term ending January 1936; V. H. Cochrane, term ending January 
1937; Andrew P. Rollins, term ending January 1938; E. B. Black, 
term ending January 1939; and James L. Ferebee, Contact 
Member. 

CoMMITTEER ON JuNIORS: J. T. L. McNew, Chairman, term 
ending January 1936; Charles M. Davis, term ending January 
1937; F. W. Green, term ending January 1938; Howard R. Green, 
term ending January 1939; and E. N. Noyes, Contact Member. 


CoMMITTEE ON StupENT Cuapters: C.C. Williams, Chairman, 
term ending January 1936; R. L. McCormick, term ending 
January 1937; H. W. Hanly, term ending January 1938; Glen E. 
Edgerton, term ending January 1939; and Thomas J. Wilkerson, 
Contact Member. 


CoMMITTEE ON ENGINEERING EpucaTion: Clarence L. Eckel, 
Chairman, term ending January 1936; R. H. Ford, term ending 
January 1937; Robert L. Sackett, term ending January 1938; 
Joseph W. Barker, term ending January 1939; and Ivan C. Craw- 
ford, Contact Member. 


CoMMITTEE ON Pusiic Epucation: Abel Wolman, Chairman, 
term ending January 1936; L. J. Johnson, term ending January 
1937; Van Tuyl Boughton, term ending January 1938; Theodore 
R. Kendall, term ending January 1939; and Henry J. Sherman, 
Contact Member. 


CoMMITTEE ON REGISTRATION OF ENGINEERS: James L. 
Ferebee, Chairman, term ending January 1938; Donald M. Baker, 
term ending January 1936; Charles H. Paul, term ending January 
1937; Joseph Jacobs, term ending January 1939; and W. W. Hor- 
ner, Contact Member. 


CommirTee ON Fees: Enoch R. Needles, Chairman, term end- 
ing January 1938; Walter W. Colpitts, term ending January 1936; 
David B. Steinman, term ending January 1937; J. V. Davies, 
term ending January 1939; and James F. Sanborn, Contact 


Member. 
COMMITTEE ON REGIONAL MEBRTINGS: 


Annual Meeting: John P. Hogan, Chairman; O. H. Ammann, 
J. P. H. Perry, James F. Sanborn, and Charles E. Trout. 
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Spring Meeting: Donald H. Sawyer, Chairman; Frederick H. 
McDonald, E. N. Noyes, Herman Stabler, and W. W. Horner. 

Annual Convention: Henry D. Dewell, Chairman; Ivan C. 
Crawford, B. A. Etcheverry, Ralph J. Reed, and Theodore A. 
Leisen. 

Fall Meeting: Henry E. Riggs, Chairman; F. A. Barbour, 
Charles B. Burdick, James L. Ferebee, Howard S. Morse, Henry J. 
Sherman, Thomas J. Wilkerson, and C. Arthur Poole. 

COMMITTEE ON TECHNICAL ProcepuRE: Arthur S. Tuttle, 
Chairman; George E. Beggs, Henry J. Sherman, Henry D. Dewell, 
Charles E. Trout, George T. Seabury, Secretary, and the chairmen 
of the ten Technical Divisions. 


COMMITTEE ON PROFESSIONAL Activities: Arthur S. Tuttle, 
Chairman; James L. Ferebee, E. N. Noyes, Thomas J. Wilkerson, 
Ivan C. Crawford, Henry J. Sherman, W. W. Horner, James F. 
Sanborn, and O. H. Ammann; and George T. Seabury, Secretary. 


COMMITTEE ON ACCREDITED ScHooits: M. L. Enger, Chairman, 
term ending January 1936; J. G. Bennett, term ending January 
1937; Franklin Thomas, term ending January 1938; John C. 
Riedel, term ending January 1939; and B. A. Etcheverry, Contact 
Member. 


COMMITTEE ON ALFRED Nose Prize: George B. Pillsbury. 


CoMMITTEE ON CoNSTRUCTION LEAGUE: John P. Hogan, with 
Wilson T. Ballard as alternate; and Alonzo J. Hammond, with 
Harrison P. Eddy as alternate. 





Final Ballot on Society Officers for 1935 


33 West 39th Street 
NewYork, N.Y. 
January 9, 1935 
To the Eighty-Second Annual Meeting 
American Society of Civil Engineers: 
The tellers appointed to canvass the ballot for officers of the 
Society for 1935 report as follows: 


Total number of ballots received ...................06. 2,887 
Deduct: 
Ballots from members in arrears of dues. . 37 
eee ees 6 a 50 
Ballots with illegible signature... . .. 4 
Ballots with printed signature... . . 1 
Ballots from members who have died since 
yO © SN yh ne 1 
Total withheld from canvass. ......... 93 
Dalits ent: cis ix's ooh. Hb Bo we Sele aed ow 2,794 
For President 
Atier Te TA. 6's kbs as oc Se 2,777 
EEN «a o's a Oke ee eek 9 
ee ee ee : 8 2,794 
For Vice-Presidents 
Zone II: 
Donald Hubbard Sawyer. ....... 2,750 
A oa awe 0 Vass BO 1l 
TE Gs ae ac eas 8 eee ae 33 2,7 
Zone III: 
Henry Earle Riggs. ........-.--. 2,773 
er ed eee 0 
4 ol hPa ew ob 21 2,794 
For Directors 
District 3 
Chestes Agta Basie... 2 1 6 te we 2,763 
ee ee ere ee 1 
RE aP e aos c-cax nes Ae ORAL ee 30 2,794 
District 5: 
DE gg 6-6 6 0 5 4 a 
6s 6 bm. 6rd le, 05. ees M 
ee Lae og, Ah nd. chet) Ay, 35 2,794 
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District 7: 


James Lumsden Ferebee 2,762 
Scattering F 0 
Blank . . ki 32 2,794 


District 8: 


Charles Baker Burdick : 2,764 
Scattering mt sak! te 2 
Blank , _ : 28 2,794 


District 9: 


Howard Scott Morse , are 
Scattering ; vee 0 
Blank ye ees: A me 31 2,794 
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District 12: 


Ivan Charles Crawford . 3.750 

Scattering : 7 

ae , 37 2,794 
District 16: 

Theodore Alfred Leisen . 3,756 

Scattering . 1 

Blank . . : 37 2,794 


Respectfully submitted, 
THEODORE REED KENDALL, Chairman 


B, S. Voorhees R.S. Saunders Albert W. Buel 

John J. Cope Chas. C. Armstrong F, A. Rossell 

Charles D. Thomas James A. Darling J. J. Hennebique 
Tellers 





Francis Lee Stuart, Past-President, 1866-1935 


NEWS OF THE SUDDEN death of Francis Lee Stuart, president of 
the Society in 1931, came as a shock to his many friends in the 
Society, at the beginning of the Annual Meeting. He had in- 
tended to participate in the events of the week at Society Head- 
quarters and, on January 15, was preparing to leave his home at 
Essex Fells, N.J., when he was stricken. 

Born in Camden, S.C., on December 3, 
1866, he was educated at Emerson Institute, 
in Washington, D.C. At the age of 18 he 
entered the employ of the Baltimore and 
Ohio Railroad, thus initiating a career de- 
voted largely to railroad work. Asa young 
man he deliberately sought experience rather 
than financial return, and for 13 years filled 
positions ranging from that of resident en- 
gineer on construction to that of operating 
superintendent. One of his first jobs was 
on the double tracking of the railroad from 
Rockville, Md., to Washington, D.C. 

In 1897 he was given an opportunity to 
serve as assistant engineer on the Nicaragua 
Canal Commission. In this capacity he 
fought jungles and jungle fever for three 
years while making canal surveys in the 
eastern part of Nicaragua and a hydro- 
graphic and triangulation survey of Lake 
Nicaragua. Twice he was forced to return 
to the States to recuperate from attacks of 
fever. Fora time, in Washington, D.C., he 
supervised the estimates of various canal 


projects 





year, developing terminal facilities for the transportation of sup- 
plies to France, and improving the railroads of the country under 
the U. S. Railroad Administration. 

In the course of the next few years he was the consulting expert 
on the construction of the Cunard piers along the Hudson River in 
New York. He also advised the Niagara Hydro-electric Power 
Commission, the Port Development Commission of Baltimore, the 
Port of New York Authority, the Transit Advisory Board of Phila- 
delphia, the Greater Harbor Commission of 
200 of Los Angeles, and the Great Lakes 
Regulatory Commission. He made an ex- 
tensive study of the transportation facilities 
of Manhattan and was consulting engineer 
on the proposed bridge over the Hudson 
River at 57th Street, New York 

In the Society he served as Director for 
the three years, 1909 to 1911; as Vice-Presi- 
dent in 1920 and 1921; and as President dur- 
ing 1931. He was an active worker on the 
committees of the Society, including the 
Committee on Publications, the Finance 
Committee, the Library Committee, and 
the Committee on the 57th Street Prop- 
erty. Also he represented the Society on 
the board of trustees of the Engineering 
Foundation and served as president of that 
board in 1930. In addition to these duties 
he found time, in spite of his active career, 
to contribute to the publications of the 
Society. 

Taking office in 1931 at the beginning 
of the depression, Mr. Stuart was much con- 


Tue Late Francis Leg STUART cerned that the engineer should give liberally 


Attracted again to railroad work, he re- President of the Society in 1931 of his talents for the upbuilding of the 


entered the employ of the Baltimore and 

Ohio in 1901 as engineer of surveys, in which position he devoted 
his efforts to lowering the ruling grades of the trunk lines 
from 0.3 per cent to 0.1 and 0.15 per cent. Beginning in 1905, 
for five years, he served the Erie Railroad as its chief engineer 
during a period of rapid expansion and improvement of the track- 
age of the system. In 1910 he again returned to the Baltimore and 
Ohio, where for the next five years he occupied the position of chief 
engineer. Here he was engaged on an intensive program of heavy 
railroad construction, including double tracking, terminal facilities, 
grade reduction, and coal-loading docks. 

In 1915, sensing that the railroads were in for a ‘“‘period of stag 
nation” as he described it, he left the Baltimore and Ohio to enter 
private practice and opened a consulting office in New York, N.Y 
During the World War he served the Government for a dollar a 


country’s prosperity. He believed and 
stated that each engineer owed to his profession and to his 
country a duty to be eager for public service and for greater 
usefulness, and that he should take a serious part in the solution 
of the many problems that were besetting the citizens of the nation. 
He applied himself diligently during and following his incum- 
bency to emphazing these constructive ideas. Without doubt his 
activ.ties had a stimulating effect on engineers in their efforts 
throuzhout the country. This was his great contribution to the 
w.ll-being of the profession 
He is survived by his widow and four married daughters. He 
and Mrs. Stuart made their home at Essex Fells, N.J. Mr. Stuart 
had a host of friends. He was a delightful companion, kindly in 
all his ways, and his genial personality will be missed by all those 
who knew him. 





Post-Meeting Cruise to Bermuda a Great Success 


[Tt WAS A CHEERFUL party of 35 members and guests that sailed 
Saturday afternoon, January 19, for the post-Meeting cruise to 
Bermuda. The Monarch of Bermuda, combining the features of 
2 well-run hotel and club, furnished deck sports, dancing, 
swinming, and other amusements, which were thoroughly enjoyed 
In Bermuda the party stopped at the delightfully situated Ber- 
iana Hotel, where everything possible was done to make the 


stay pleasant. In addition to a variety of sightseeing excursions, 
there was engineering interest in the Pembroke reclamation proj- 
ect, the horizontal wells, and the quarrying of the building stone 
of which most of the structures on the island are made. 

Another of the high spots was the hospitality offered by Daniel 
Moran, M. Am. Soc. C. E., who has his winter home in Tuckers- 
town. Much interest was manifested in the cruise, and it was voted 
to be an ideal method whereby a congenial party of Society members 
can add the finishing touches to an enjoyable Annual Meeting. 
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Welfare Accomplishments of the Society 


Committee on Aims and Activities Reports Numerous Successes During Recent Years 


MOST illuminating review of the Society's non- 

technical activities has been made available 
through a committee appointed by the Board of 
Direction in October 1954 and instructed, among 
other things, “to study the present activities of the 
Society with respect to human relations, welfare, and 
public relations of the Society and its members.” 


Tue activities of the Society towards the improvement of the 
employment situation of salaried engineers and in behalf of engi- 
neers in private practice and their employees have greatly impressed 
your Committee. A comprehensive report made to us by the Secre- 


tary of the Society at our request clearly demonstrates the wide . 


ramifications of such activities, the energy with which the problems 
have been attacked, as well as the results obtained. We believe 
a digest of what the Society has done and is doing in behalf of its 
members and the profession should be made a matter of record. 

While some of this work in behalf of the profession is known in 
a general way, a great deal has been done without any publicity 
whatsoever and necessarily so, because definite results could not 
be announced in many instances. Furthermore the contacts 
established were of a continuing nature and frequently such that 
publicity as to the contact or as to the results involved the risk 
of impairing the relationship. Several situations are in process 
at this moment, which it seems best be not now openly discussed. 
The details that follow, therefore, embrace only those matters 
which it appears may properly be disclosed 

The work has been so diversified in character and wide in scope, 
that the summary of activities and accomplishments is presented, 
for the sake of simplicity, under three general. broad subdivisions. 

1. Operations initiated by the Board of Direction and carried 
on by committees under authorization of the Board. . 

2. Operations by organizations through which the Society acts 
jointly with other societies. 

3. Operations by Society officers and members. 


1. ACTIVITIES UNDERTAKEN AT THE IN- 
STANCE OF THE BOARD OF DIRECTION OR BY 
COMMITTEES AUTHORIZED BY THE BOARD 


COMMITTEE ON PusLIC WorKS 


In the spring of 1932, a group of some 16 members of the Society 
proposed as a measure to revive industry an] employment an 
extension of Federal credit for the construction of worth-while 
delayed public works projects. This principle was approved by 
the Executive Committee of the Society and a resolution was 
adopted urging acceptance of the principle by the Congress of the 
United States. A Committee on Public Works was appointed 
and given an appropriation to further the proposed program. 
This committee carried on a campaign of education among members 
of Congress and worked closely with sympathetic congressional 
leaders. 

At the request of President Hoover, the committee undertook 
a survey to determine the kind and value of delayed public works 
throughout the country and reports of its findings as furnished 
through the Local Sections were transmitted weekly to the Presi- 
dent. 

As a result of this committee's efforts, the Society can take its 
share of credit for the enactment of the Emergency and Relief 
Act of 1932, whereby under the Reconstruction Finance Corpora- 
tion, public works were constructed, employing, directly and in- 
directly, several thousand engineers. The subsequent Public 
Works Administration, which was inaugurated under Title II of 
the National Industrial Recovery Act, in 1933, and which has 
provided work for other thousands of engineers, similarly should be 
credited in part at least to the very intensive work of the Society’s 
Committee on Public Works. These efforts were carried on under 
the instructions of the Board of Direction and at Society expense. 
Under the FERA and in its state organizations, under the RFC 


This group, now known as the Committee on Aims 
and Activities, has delved intensively into the problems 
assigned to it and has embodied its findings in a 
report to the Board. The following graphic sum- 
mary, which appeared as an appendix to that report, 
is reprinted by order of the Board, for the enlighten- 
ment of every member. 


and the PWA, it appears that approximately 40,000 engineers and 
engineering assistants have been temporarily reemployed. 


ENGINEERING DIvIsION OF THE Cope OF Fam PRACTICE 

When the National Recovery Administration was set up under 
the provisions of the National Industrial Recovery Act in 1933, 
the Construction League of the United States sponsored a group 
of volunteers representative of the engineering, architectural, and 
contracting interests of the industry, which discussed the advis- 
ability of a Code of Fair Practice for the Construction Industry. 
Chapter I of the Industry Code contains all the features that could 
be made applicable to the three major branches of the industry— 
design, general contracting, and subcontracting. 

Because of the enthusiasm of the contractors and architects to 
draft Code chapters covering their functions, it was considered 
advisable that the engineering point of view be represented. The 
Board of Direction appointed two members of the Society to repre- 
sent the engineering interests. Subsequently, the Board appointed 
and financed a Code Committee authorizing it to associate with 
itself engineers of other than civil engineering interests. Under 
the auspices of this Code Group, a draft of a Code related to the 
conduct of engineering practice has been continuously before the 
National Recovery Administration. In the preparation of this 
Engineering Code, all Local Sections were asked to set up com- 
mittees for the collection of information on salaries that were 
prevailing in their respective areas. Although the proposed 
schedule of salaries was not permitted, under NRA rulings, to be 
included in the Code, much valuable information was obtained 
from the 28 Local Sections that made studies and reported their 


findings 


SALARY AND EMPLOYMENT SURVEYS 

Salary and employment surveys initiated by the Board and 
carried out by the Society’s Committee on Salaries, need special 
mention on account of the stupendous amount of work involved 
in the collection and collation of the information and the wide- 
spread use that has been made of the committee’s work. 


SALARY SURVEY 

The Committee on Salaries in the fall of 1930 sent a question- 
naire to the 15,000 members of the Society and to some 5,000 
additional engineers comprising the heads of state engineering de- 
partments, city and county engineering organizations, and to rail- 
way and utility executives. From the information collected a 
report was prepared showing the relative salaries for different 
classes of engineering employment, as well as salary information 
covering several years preceding the report. These data were 
useful in many ways. For example, they were used in protesting 
against drastic salary cuts proposed for the Arizona State Highway 
organization; for the engineering employees of Trenton, N.J.; 
and in other instances. 


EMPLOYMENT SURVEY 

The Committee on Salaries conducted a further survey during 
the winter of 1932-1933 to determine the degree of unemployment 
among civil engineers. This survey also gave information of the 
effect of the depression on the income of consulting engineers and 
on their employees, both as regards curtailment of employee 
services and reduction in pay. 
SALARY REDUCTIONS 

From the information collected since its beginning in 1928, the 
Committee on Salaries prepared and submitted a report in October 
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933, which indicated appropriate reductions as of October 1, 
933. This report was intended to afford resistance to the then 
veneral salary reductions being applied to engineers as segregated 
sroups, by state departments, cities, and other governmental sub- 
livisions. The report and a diagrammatic representation of the 
‘indings was approved by the Board and published in Crvit ENor- 
NEERING. The cooperation of the Bureau of Public Roads was 
sought to resist the cuts being made in the salaries of state highway 
ngineers. 


PREVAILING SALARIES 


In the Spring of 1934, the Committee on Salaries prepared a 
report on “Prevailing Salaries of Civil Engineers,’’ based on a 
survey of the salaries actually paid to some 16,000 engineers and 
engineering assistants in the highway departments of the 48 states 
for 1930 and 1933, and from engineer salary data furnished by the 
Society’s Local Sections and from other sources. The report is 
unique in that by applying factors to base rates the prevailing rate, 
in consideration of kind of position, location, and popuiation, 
is easily obtained. This report was amended later in the year, 
as a result of many additional data, both reports being approved 
by the Board and published in Crvi, ENGINEERING. 

The report on prevailing salaries was drafted for the primary 
purpose of establishing rates of pay for technical men on emergency 
relief and on public works operations, and was prepared specifically 
at the request of the President of the Society as a result of his 
contact with Federal officials. The report was produced to meet 
a need felt by these officials and to provide support to them in their 
rulings to the effect that salaries to be paid engineers were to con- 
form to those that were prevailing in the different localities. 
Rectification has been made of disproportionate compensation 
to engineers in cases reported to the national administrators by 
the Society’s officers. 


EMPLOYMENT CONDITIONS IN RUSSIA 


As a result of action at the 1931 Annual Meeting, the Board of 
Direction appointed a committee to investigate and report on 
conditions of engineering employment in Russia. This report 
was published in Crvit ENGINEERING and contained suggestions 
to be incorporated in contracts by American engineers for work 
in Russia. The recommendations have been of value in negotiat- 
ing improved contracts for Russian engagements. While in 
general the findings showed that the Russian Government lived 
up to its contract provisions, it was suggested as possible to include 
many clauses in such contracts, for instance, provisions for importa- 
tion, free of duty, of commodities not easily obtainable in Russia, 
to ensure proper medical or hospital treatment in cases of sickness— 
facilities that otherwise could not have been obtained except at 
great expense. 


UNEMPLOYMENT RELIEF 


In October 1931, at the request of the Board, the Local Sections 
of the Society were urged to organize to take care of local relief 
problems among engineers. A member was added to the Society 
staff for the purpose of gathering information on the extent of 
unemployment among the various Sections, and to assist the 
development of programs to be carried on locally to care for 
unemployed engineers. As a result, valuable information was 
gathered which has been used in a number of similar surveys by 
other groups. Examples of extensive local organizations to aid 
unemployed engineers are those at Boston, Philadelphia, and New 
York. The organization in New York, known as the Professional 
Engineers’ Committee on Unemployment or the P.E.C.U., was 
organized through the initiative of the Society’s Local Section’s 
President, and the salaries secured for engineers as a result of its 
operations at the close of its first three years of work total nearly 
$5,000,000. The P.E.C.U. has collected more than $200,000 
from employed engineers, has registered more than 9,000 technical 
men, both members and non-members of societies, of whom more 
than 5,500 have been placed in positions. Elsewhere about the 
country similar groups were forined or leading members of the 
Society acted individually for their Local Sections in the placing 
if engineers in remunerative positions. 


NATIONAL RELIEF FuND 


The committee in charge of the National Relief Fund has 
rendered very helpful assistance to engineers in distressed cir- 
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cumstances. In general, the fund has been made available only 
to men in isolated places, away from Local Section contacts, or 
to American engineers stranded abroad. In this way it has made 
the assistance of the Society effective in an unusual manner. 


REGISTRATION OF ENGINEERS 


For nearly a dozen years a committee appointed by the Board 
of Direction has been continuously engaged upon the subject of 
the registration of engineers. In January 1925, it developed a 
Proposed Uniform Registration Law, to be used as a model law 
in those states where the licensing or registration of engineers was 
contemplated. Since that time continuously the committee has 
cooperated with all the engineering organizations interested in the 
registration problem. From time to time amended drafts of the 
original law have been brought out, and in 1932 a draft designated 
as the Model Law was produced which was believed to incorporate 
all the suggestions that experience indicated as advisable and prac- 
ticable. The Board of Direction has gone on record as favoring 
the registration of engineers and the Society’s staff has assisted 
in many instances where the proposal to secure registration laws 
has come up. Undoubtedly, the Model Law has served to guide 
legislation effecting the registration of engineers, which at present 
is operative in 28 states. 


PuBLICc EDUCATION 


The Committee on Public Education has done good work in the 
way of informing the public about what the civil engineer does, 
through the medium of news items. The Committee has made a 
collection of broadcast addresses on civil engineering subjects 
and has itself initiated some radio talks. 


MANUALS OF ENGINEERING PRACTICE 


When it issued in 1927 the Code of Practice as Manual No. 1, 
the Board of Direction initiated a new and novel publication 
program which probably most members have viewed as technical 
in character and content. This, however, isnot thecase. Manual 
No. 1 was a comprehensive discussion of non-technical relationships 
between engineers, contractors, clients, the Government, and the 
public. Among the Manuals that have had wide use and in- 
fluence were those prepared by the Committee on Fees and issued 
as Manuals Nos. 5and 6. Manual No. 5 is entitled ‘“‘Charges and 
Methods of Making Charges for Professional Services.” Manual 
No. 6 is a 8immary of the information in Manual No. 5 and was 
assembled with particular attention to its use for the guidance 
of clients. An article to inform the membership about the pro- 
visions of the recent Securities Act for the guidance of those who 
may be called upon to render services on work involving the 
issuance of these securities, has been published recently in Crvit 
ENGINEERING. 


2. ACTIVITIES OF THE SOCIETY JOINTLY 
WITH OTHER ORGANIZATIONS 


The principal agencies through which the Society acts jointly 
with other societies are the American Engineering Council, the 
Construction League of the United States, the Engineering So- 
cieties Employment Service, the Engineers’ Council for Professional 
Development, the United Engineering Trustees, the Engineering 
Societies Library, and the Engineering Foundation. 


AMERICAN ENGINEERING COUNCIL 


The American Engineering Council, of which the Society is a 
member body, is representative of some 22 national, state, and local 
engineering organizations. While one of the Council’s primary 
purposes is to keep informed about and to express the engineering 
viewpoint on national legislation affecting the profession, it is 
also engaged in numerous efforts of general interest to the pro- 
fession. Among such activities of the Council may be mentioned 
its analysis of the causes of the present business depression and 
proposed measures to dampen or prevent business cycles. The 
Council maintains close liaison with the various Federal authorities 
and has supported the budgetary requests of many of the Federal 
departments and bureaus engaging engineers. Through the 
Council the Society has acted upon a host of other matters, some 
large, some small, but all in behalf of the engineering profession 
or of the public upon engineering matters. 

Changes in Engineering Plans. On request of the Society, the 
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Council is now endeavoring to rectify procedures wherein designs 
submitted by engineers in private practice under agreements 
with Federal agencies were altered without the knowledge and con- 
sent of the designers. Investigation has also been initiated of the 
understanding that the cost of such alteration work is charged 
against the fee of the engineer who made the plans. 

Uniform Lien Law. Several years ago the Council collaborated 
with other agencies in the establishment of a Uniform Lien Law, 
which would protect the interest of engineers in private practice 
in the case of liens placed upon any of the parties involved in a 
contract. 

Employment Survey. Through the Council, plans are now being 
completed rapidly for a spot census by the U. S. Bureau of Labor 
Statistics of some 125,000 engineers of all classes. This survey 
is expected to determine many questions regarding employment 
and it is hoped will also disclose new avenues leading to the em- 
ployment of engineers. This work is being financed, in part, by the 
Society. 

The preceding enumerated activities of the American Engineer- 
ing Council by no means cover all its operations. The Council 
has been asked to investigate and report on many situations 
affecting engineers, and the close acquaintanceship of the Council 
with Federal officers and Federal operations is valuable in this 


respect. 
ENGINEERING SOCIETIES EMPLOYMENT SERVICE 


An Employment Service has been operated since 1918 as a joint 
agency by the four large engineering societies located in the 
building in New York where the Society has its headquarters. 
In 1925, a Chicago office was opened in cooperation with the 
Western Society of Engineers, and about six months later a 
San Francisco office was established in cooperation with the En- 
gineers’ Club of San Francisco and the California Section of the 
American Chemical Society. The Society has contributed 
$42,500 directly to the support of this national employment service. 

In normal times, the Employment Service is self-supporting, 
but during the past four years, owing to the scarcity of positions 
and the inability of those who secured positions through the Service 
to pay the customary voluntary contribution, the Societies have 
found it necessary to subsidize the bureau’s operations. The 
present annual cost is $18,400 per year, of which the Society's 
share is nearly $7,000. 

In order to better contact with opportunities for engineers in 

- Federal service, a representative of the Employment Service has 
recently been placed in Washington. The results so far obtained 
from this representative indicate that this close contact with 
Government officials will be well worth while. 


CONSTRUCTION LEAGUE OF THE UNITED STATES 


The Construction League of the United States is made up of 
member bodies, the principal ones being the Society, the American 
Institute of Architects, the Associated General Contractors of 
America, the Producers Council, and several other national organi- 
zations. It was first intended that the League should consist of 
round table conferences to discuss problems common to the con- 
struction industry, the thought being that through mutual under- 
standing, difficulties could be better approached and solved. The 
Society joined the Construction League of the United States in 
April 1932, and contributed to the expenses in connection with 
the National Committee for Trade Recovery, which was sponsored 
by the League and organized for the purpose of giving expression 
to the demand for public works. This committee watched closely 
the operations of the RFC and held frequent conferences with its 
officials and assisted the Society’s Committee on Public Works 
in the effort to liberalize the RFC procedures and establish the 


PWA. 
ENGINEERS’ COUNCIL FOR PROFESSIONAL DEVELOPMENT 


About two years ago the Engineers’ Council for Professional 
Development was organized. It consists of three representatives 
from seven member bodies—the American Society of Civil Engi- 
neers, the American Institute of Mining and Metallurgical Engi- 
neers, the American Society of Mechanical Engineers, the Ameri- 
can Institute of Electrical Engineers, the American Institute of 
Chemical Engineers, the Society for the Promotion of Engineer- 
ing Education, and the National Council of State Boards of En- 


gineering Examiners. 
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These 21 representatives constitute the Council, which has 
established four committees, each representative of a definite 
phase of work which is esteemed to be of signal benefit to the 
profession. The nature of the work of the Council is indicated 
by the titles of these four committees—the Committee on Student 
Selection and Guidance, the Committee on Engineering Schools, 
the Committee on Professional Training, and the Committee on 
Professional Recognition. 

The Council thus constitutes an agency of the entire profession, 
in all its aspects, to study and determine upon procedures designed 
to enhance the esteem of the engineer in the eyes of the public. 
Upon the determination of programs approved by all the collaborat- 
ing organizations, the E.C.P.D. will offer itself or suggest some 
other medium to carry them out. It has suggested to the several 
cooperating societies a procedure looking toward the accrediting 
of engineering schools which has received unanimous approval, 
and the Council itself has been designated the agency to carry out 
the program. It is also studying several other phases of its ob- 
jectives and through the various societies is making experimental 
tests of some of the features which it contemplates proposing for 
general adoption. Already the effort is being made to bring about 
a clear comprehension, not only on the part of engineers but also 
on the part of the public, of the minimum technical and social 
attainments to be required of an engineer. 

The United Engineering Trustees, the Engineering Societies 
Library, the Engineering Foundation are joint agencies having 
functions wherein they act for the Society or through which the 
Society acts. In general, however, their functions are financial 
or technical and as such are not of a nature to be outlined here as 
planned movements directly intended to improve the status and 
conditions of employment of engineers. 


3. OPERATIONS OF OFFICERS AND MEMBERS 
OF THE SOCIETY 


EXTENSION OF FEDERAL MAPPING 


The Society continuously, for more than three years, has sup- 
ported the completion of the Federal maps in an effort to obtain 
Federal approval of programs that would afford reemployment to 
large numbers of engineers. The President and Secretary of the 
Society and the Chairman of the Society’s Committee on Salaries 
called upon President Hoover in 1931 and urged an immediate 
expansion of the topographic mapping program of the United 
States. Since then, similar efforts have been continuous upon 
many Government officials, one result being that under the Civil 
Works Administration’s operations, in the winter o° 1933-1934, 
a temporary expansion of the Federal mapping program was 
approved and undertaken. The first work consisted primarily 
of an expansion of the triangulation and level control systems 
under the direction of the U. S. Coast and Geodetic Survey. Some 
14,000 men were employed, 19,000 of whom were engineers. 

Society officers have continued their efforts with Federal ad- 
ministrative officers and members of the Congress to have this 
work recognized, financed, and enlarged. In the last Congress 
the effort was to have an appropriation of $22,000,000 for the work. 
The Society placed an engineer in Washington, at its expense, 
to further this effort. Under the CWA operations a program of 
local control surveys was instituted and supervisors were appointed 
in the various states to carry on the local control surveys which 
were done under the requirements of the U. S. Coast and Geodetic 
Survey. Again, in this connection, the Society contributed 
financially to the coordination of the effort. The work is still 
going on in 21 states with about 2,300 engineers thus employed. 

As a result of efforts of Society officers, upwards of $100,000 
a year has been allocated for three years to branch offices of the 
U. S. Coast and Geodetic Survey, one a computing office for cal- 
culating survey notes which were some two years in arrears, and 
another office for the reduction of air photographs and develop- 
ment of coastal charts, bringing them up to date by inclusion of the 
latest information. These offices have continued in operation 
for the past three years, and some 300 engineers have found em- 
ployment in those two offices alone during this period. Inci- 
dentally, practically all of the drafting tables required for these 
two offices were obtained by Society officers on gift or loan, and 
calculating machines, typewriters, and other such equipment 
were obtained at special rental rates in order that the maximum 
of the money available might go as salaries to reemployed engi- 
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neers. Also, space for the offices was generously donated for a 
period through efforts by Society officers. 


REFORESTATION 


Upon instructions of the Board of Direction, the Secretary urged 
with the administrator of the reforestation program the use of 
trained engineers in the design and supervision of roads, trails, 
bridges, water supplies, etc., as well as in the widespread land 
surveys in those areas which the Federal Government contem- 
plated acquiring for reforestation purposes. Many engineers 
have found employment in this work, as well as in the operations 
of the National Park Service, where similar procedures were urged. 
It has recently been reported that while large numbers of engineers 
were employed on land surveys on the reforestation program, 
many local engineers were overlooked and engineers from other 
parts of the country utilized. In an endeavor to change the policy 
so as to employ local engineers wherever available and to prevent 
selection of incompetent men, the American Engineering Council 
has been asked to investigate and attempt to correct unfortunate 
situations as they may be disclosed. 


GOVERNMENT COMPETITION WITH PRIVATE BUSINESS 


As engineering designs were required for the preparation of 
applications for RFC and PWA credit, the business of engineers 
in private practice has been affected. In some instances, such 
plans were prepared by the regular engineering staff of the political 
subdivision interested and in other instances by engineers engaged 
in private practice. The President of the Society and others of 
its officers have had repeated conferences with Federal Adminis- 
trative officials regarding details of procedure and certain recti- 
fications and modifications of regulations affecting engineers in 
private practice have been effected. Through the American 
Engineering Council effort has also been made with the Super- 
vising Architect of the Treasury Department to make use of 
engineers in private practice for work on buildings under its 
supervision. 


PaRTY CLEARANCE 


The requisite of “party clearance’’ before appointment has been 
actively opposed. The Board of Direction condemned the require- 
ment of party affiliation for any engineering position. This 
expression of the Board has been vigorously presented. 


Use or ENGINEERS ON Re ier Basis TO CARRY ON REGULAR 
MUNICIPAL PROGRAMS 


As relief work under the CWA and FERA has gone forward 
simultaneously with the operations of the Public Works Adminis- 
tration, the expense to communities being different under the two 
operations, there has been a tendency for political subdivisions 
to attempt to use engineers under relief provisions to design and 
supervise regular work programs. 

The officers of the Society have conferred with Federal officials 
to define the limits of such undertakings, and it has been ruled 
that work which normally would be done by a political subdivision 
must not be done on relief basis. In spite of this ruling, there is 
no question that normal programs of municipalities have been 
shifted to relief employees, or to regular employees released and 
placed on relief basis. As frequently as specific violations have 
come to notice, the President of the Society or other officials have 
made instant contact with Federal officials, to secure rectification. 

The Society is now collecting data of specific instances where 
the elimination or the curtailment of the business of engineers in 
private practice has resulted from this form of governmental 
competition, inasmuch as all classes of engineers are involved. 
Conferences have been arranged by the American Engineering 
Council where these data are to receive the consideration of 
Federal officials concerned. 


Civm_ SERVICE 


Another effect of the relief measures adopted has been the 
breaking down of Civil Service regulations. Engineers with 
Civil Service positions have been laid off or given indefinite leaves 
of absence, only to have their places filled by persons selected 
without examination as to qualifications, or filled from relief rolls 
at relief wages. The Society’s officers have protested in many 
instances of apparent violations of Civil Service requirements, not 
only in the respect above mentioned but in individual cases. 
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Protest has also been made in instances where the title of the posi- 
tion indicated that it required an engineer but in which a non- 
professional man has been placed. 


New York City ENGINEERING EMPLOYEES 


In 1927, when effort was made by the engineers employed in the 
City of New York to obtain increases in salary, the Society rendered 
assistance. A group of selected consulting engineers called upon 
the mayor and other city officials in support of the request, and 
as a result the pay of some 3,600 engineers was increased, the 
aggregate amounting to approximately $2,500,000 yearly. 


Home LOAN SuRVEYS 


On being informed that the Home Owners’ Loan Corporation 
had been refusing payment on some lot surveys, apparently on the 
ground that loans were not approved, the Society’s officers have 
taken the matter up with the head of the Corporation. All Local 
Sections have been asked to forward to Society Headquarters 
information as to the extent to which this practice prevails through- 
out the country in order that further efforts may be made to secure 
rulings that will relieve engineers from this unjust burden. 


APPOINTMENTS 


The reputation of the Society is such that numerous requests 
have been made that it suggest members to fill important positions 
or to undertake important assignments. The Board of Direction 
some years ago authorized the President of the Society to comply 
with such requests from official bodies or other responsible sources. 
In the past two or three years these requests have been frequent, 
from municipalities, commissions, and from departments of the 
Federal Government. The Society’s voluminous records of its 
members and its resources for determining up to the minute data 
have been called upon constantly. 


Loca. SECTIONS COOPERATION 


Throughout the past two years or more a steady stream of letters 
has been sent to the presidents and secretaries of the Society’s 
Local Sections advising of rulings obtained or promulgated by 
which, through the spreading of the information locally, individual 
engineers may know of their opportunities for reemployment or 
committees may be formed to carry out locally various procedures 
leading to the reemployment of engineers throughout the country. 
The accumulated effect has never been determined nor can it 
ever be fully known. 


This summary tells of some of those efforts that the Society and 
its officers have essayed to improve the financial well-being of the 
members of the profession. It records, too, the tremendous 
measure of success attained. The Committee believes the facts 
should be made known to the membership—and indeed to those not 
members—who can have had no conception of what the dues of 
members of the Society have made practicable in behalf of the 
engineering profession. 

J. P. H. Perry, Chairman 
F. A. BARBOUR, Secretary 
F. H. McDonald 
A. B. Purton 
T. E. Stanton, Jr. 
E. O. Sweetser 
R. K. Tiffany 
Committee on Aims and Activities 


January 2, 1935 





The Library's Service Bureau 


Tue Service Bureau of the Engineering Societies Library aids 
engineers and technical men who, because of distance from New 
York or lack of time, cannot use the library in person. It searches 
for information on all phases of engineering, suggests books or 
magazine articles, prepares bibliographies, tells what is in the bib- 
liographies by means of abstracts, supplies photoprints of material 
in the Library, and makes publications in foreign languages usable 
by providing accurate translations. The man who cannot visit 
the Library finds that the Service Bureau uses its facilities as he 
would himself if he were present. 
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Investigations of the Service Bureau are not limited to the ex- 
tensive resources of the Engineering Societies Library, as the 
searchers in this bureau have access to all libraries in New York 
and use them to answer questions in fields more or less related to 
engineering. 

The Bureau has served engineers in every state in the United 
States as well as in more than fifty foreign countries. In fact 
more than one-third of the total number of persons using the 
Library do so in absentia. 

When a charge must be made for the service requested, the 
Service Bureau notifies the inquirer of the approximate cost before 
proceeding with the work. All paid services are rendered at cost. 
Further information concerning the Service Bureau can be ob- 
tained by writing, telephoning, or wiring the Engineering So- 
cieties Library at 29 West 39th Street, New York, N.Y. 





Abstract of Annual Report of Committee on 
Publications for the Year 1934 


THE REGULATION work of the Committee on Publications is 
largely concerned with passing on manuscripts submitted for Pro- 
CEEDINGS. As the basic technical publication of the Society, it de- 
serves the most careful study to ensure the maintenance of the very 
highest standards. To assist it in its decisions, the Committee 
depends upon the reports submitted by the numerous reviewers to 
whom the several manuscripts are sent anonymously and who sub- 
mit frank opinions dealing with the quality of the papers, the ad- 
visable improvements, and the suggested attitude toward ac- 
ceptance or rejection. Frequently papers come to the Committee 
for repeated consideration before they are finally considered to be 
in the ideal form for printing. These operations accounted for the 
major part of the Committee's work during the year. The quality 
of the papers has been maintained and the reputation of the 
publication has been enhanced by the year’s work. 

The Committee has always felt responsibility to the various 
committees and Divisions which have sponsored and have sub- 
mitted manuals for publication by the Society. For the last few 
years it has not proved feasible to print any of these manuscripts. 
The Committee feels sure that the long delay has only increased the 
interest of the members in the subjects covered, namely, Engineer- 
ing and Contracting Procedure for Foundations, Erection of Steel 
Buildings, and Technical Procedure for City Surveys. The editing, 
proof-reading, and printing of these Manuals has proved a serious 
task for the editorial department, coming as it does as an additional 
burden upon an already heavy schedule. During the year, the 
supply of Manual No. 1, Code of Practice, became exhausted and 
this Manual was reprinted. 

In an attempt to deal frankly with the membership in the matter 
of the underlying principles and practice in Society publications, 
the Committee has authorized the printing of a number of articles 
in Crvim. ENGINEERING, notably in the September and October 
issues. It has come to the attention of the Committee that these 
explanations have assisted in a number of cases in meeting legiti- 
mate questions and in strengthening the bond of confidence between 
authors, Committee, and editors. 

All the activities of the Society, but particularly the publication 
work, suffered a severe loss in the death, in August, of Henry 
R. Buck, M. Am. Soc. C.E. During all his term of office on the 
Board of Direction, Mr. Buck was a member of the Committe on 
Publications, being chairman in 1933. He made an ideal chair- 
man; he was faithful in every detail of his work and vitally inter- 
ested in all Society publications. Every aspect of the Society 
work is the richer for the sincere efforts of Henry R. Buck. 

In spite of the tendency for increasing costs, the Committee’s 
work has been completed within its budget allowance. During the 
year, unit prices have advanced for paper and for printing Crvi 
ENGINEERING. These adjustments account in part for the im- 
possibility of showing any economy over the unit costs of 1933. 

The Committee recognizes that its work is distinctly cooperative 
among a variety of efforts. Authors of Society papers have con- 
tinued their attitude of genuine cooperation with the Committee. 
They and the Committee have seen the goal of idealism with a 
single eye. Equally helpful and indispensable has been the aid of a 
large number of members, particularly those who have given 
generously of their time and skill in the review of papers submitted 
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for Society use. Their aid has been more than mere assistance; 
it has been invaluable, and whatever of wisdom or discretion has 
been exhibited in the choice of papers the Committee frankly 
admits is largely due to the generous collaboration of these con- 
scientious reviewers. The efforts of discussers are also to be com- 
mended. Such members, in large numbers, have devoted their 
ability during the year to the analytical review, the discussion, and 
appraisal of technical papers. The Society publications are dis- 
tinctly enriched by their efforts. 

With certain improvements that the Committee has found 
desirable during the course of the past year, the general procedure 
for Society publications is contemplated for continuance during 


1935. 
Respectfully submitted, 
Joun H. Grecory, Chairman 
Frank A. Barbour 
W. W. Horner 
Edward P. Lupfer 
Henry J. Sherman 





Notes on the Annual Meeting 


Brilliant Program Entertains Large Numbers from 
January 16 to 19, 1935 


MEMBERS FROM far and near assembled on Wednesday, January 
16, 1935, to join in the 82d Annual Meeting of the Society, to 
participate in an inspiring technical program, to enjoy a well- 
rounded group of social events, and to renew long-standing friend- 
ships. The combination left little to be desired. 


GENERAL Socrety SESSION 


Starting early on Wednesday morning, groups of members 
gathered in the tastefully decorated lobby of Society Headquarters 
in animated conversation. At ten o’clock the official meeting was 
called to order by President Harrison P. Eddy in the auditorium. 
A number of technical and financial reports and notices were pre- 
sented, but the major interest centered in the various tributes to 
engineering personalities and accomplishments. First came the 
usual colorful ceremony of awarding Honorary Memberships. 
William L. Darling from St. Paul, and Robert Ridgway from New 
York, were present in person to receive this high distinction, while 
the late Milo S. Ketchum was represented at the ceremony by his 
son, Milo S. Ketchum, Jr. 

Awarding the Society medals and prizes also called forth great 
interest and applause. The large attendance gave spontaneous 
acclamation to these honored authors who have contributed so 
eminently to technical advancement through Society publications. 

Interest also centered in another feature of the morning session, 
the reports of the chairmen or representatives of several Society 
committees which have been laboring valiantly for the profession 
during the past year. These reports were necessarily condensed 
but gave a clear impression of the work being done by these com- 
mittees. Immediately following came another of the high lights of 
the session, when the tellers reported on the votes for Society 
officers for 1935. The incoming President, Arthur S. Tuttle, was 
conducted to the rostrum, was appropriately introduced to the 
assemblage by retiring President Eddy, and responded with fitting 
remarks, to the continued plaudits of al! present. 


IMPORTANT TECHNICAL DIVISION MEETINGS 


Following lunch and the succeeding hour of sociability, four of the 
Technical Divisions gathered at 2 : 30 in three simultaneous sessions, 
all in the Engineering Societies Building. The Waterways Divi- 
sion discussed at length the Cape Cod Canal and the important 
problem of marine wood borers. The great significance and value 
of national mapping engaged the attention of a large audience in a 
meeting of the Surveying and Mapping Division. Meanwhile, a 
joint session of the Construction and Highway Divisions featured 
the subject of construction in the interest of highway safety. 

These technical sessions were continued all day Thursday with 
different topics but equal interest. A symposium on “Common 
Sense in Structural Design” called for extensive discussion during 
the morning session of the Structural Division. In the afternoon 
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he same Division discussed its committee reports in detail and also 
‘he topic of the pressure of fluid concrete. 

A joint meeting was enjoyed by the Power Division in association 
vith the Hydraulics Division of the American Society of Mechani- 

J Engineers. During the morning session the various methods of 
dJuid measurement were discussed. In the afternoon the same 
Divisions devoted a long session to the many problems of engineer - 
ing work in the Tennessee Valley. 

Similarly, the Sanitary Engineering Division held two sessions, 
ncluding business and technical features. Industrial sanitation, 
sewage disposal in New York City, pre-treatment of sewage for 
zrease and oil removal, spray-drying for sludge, and chemical 
treatment for sewage, vied with one another for their share of 
discussion. A number of committee reports were also received and 
subjected to comments from the floor. 

So extensive and important were the subjects considered by the 
City Planning Division that it also held two sessions. Division 
business, an account of Milwaukee park activities, and papers on 
city planning during the depression occupied a full morning. The 
afternoon session opened early to provide sufficient time for ade- 
quately treating slum problems, real property inventories, traffic 
engineering, and the relation of planning agencies in various politi- 
cal and civic entities. 

It is indeed fortunate that no more than four simultaneous 
meetings had to be accommodated. As it was, the facilities of the 
Engineering Societies Building were taxed. The sessions were 
enthusiastic and attracted generous attention from members, both 
in attendance and in participation. Detailed accounts of the 
technical papers must await the printing of abstracts in the March 
and April issues of Crvr. ENGINEERING. 


ENTERTAINMENT PROVIDED FOR ALL 


While the men were busy trying to solve the difficult problem of 
choosing among the attractive technical programs, the ladies were 
not neglected. The Engineering Woman’s Club was open con- 
tinuously for the convenience of the ladies. In particular, a feature 
was arranged for Thursday afternoon that always proves popular. 
This consisted of a fashion show followed by a tea, at the Hotel 
Roosevelt. That evening the Engineering Woman’s Club was 
thrown open for bridge and other forms of sociability. A large and 
enthusiastic group of women enjoyed all these events. 

Without fail, the dinner, reception, and dance on Wednesday 
evening is the social high light of the Annual Meeting. This year 
the Hotel Roosevelt, as in the past, provided its beautiful setting 
for the event. Fine music, an excellent dinner, and a reception to 
the new President and Honorary Members, followed by dancing, 
filled the evening, to which the final touch of perfection was added 
by the congeniality of the large group that attended. It goes 
without saying that the reception and dance were voted on all sides 
a complete success. 

The male contingent had to be somewhat exclusive on the occa- 
sion of the Smoker, Thursday evening, for the simple reason that 
the accommodations of the Engineering Auditorium were taxed to 
their physical limits. The cause of this was clear—Dr. William 
Beebe is a renowned scientist and speaker, and his address, ‘‘Five 
Hundred Fathoms Down,”’ surpassed the most sanguine expecta- 
tions and held every auditor spellbound. It was with regret that 
his hearers saw this part of the meeting come to an end. Immedi- 
ately they made their way to the fifth floor for the regular Smoker, 
breaking up into many groups to facilitate conversation, which 
lasted to a late hour. 


ENGINEERING Trips HoLtp WIDE INTEREST 


Following the practice of previous years, a number of brief trips, 
mostly to places of decided engineering interest, were scheduled for 
Saturday morning. A large number of members took advantage 
of this opportunity to view, in personally conducted groups, some 
of the multitude of engineering and scientific activities of a great 
metropolis. 

But the special inspection feature of the meeting was the all-day 
excursion on Friday, January 18, to Trenton, N.J. The objective 
was the plant of the John A. Roebling’s Sons Company. This 
organization has played an important part in engineering construc- 
‘ion, notably in the field of American suspension bridges. Leaving 
New York on a special train from Pennsylvania Station, the party 
went direct to Roebling, N.J., where they watched the manufac- 
ture of open-hearth steel, the rolling of steel rods, and the drawing 
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of both copper and steel wire. After lunch, the train proceeded to 
Trenton, N.J., to visit another huge plant, making wire rope, both 
of minute and very large size. The test of a pair of 2'"/\»-in. sus- 
pender ropes for the Golden Gate Bridge to their 2,250,000-Ib 
breaking strength was a spectacular feature. 

Numerous attendant events took place in the course of the 
week. For example, the Society’s Board of Direction met on 
Monday and Tuesday, and the annual dinner of past and present 
officers of the Society was held at the Engineer’s Club on Tuesday 
evening. The regular annual meeting of the New York State 
Sewage Works Association was also held in New York on Tuesday, 
occupying the full day. In the evening the association held a 
joint dinner with the Sanitary Engineering Division of the Society. 

A dozen or more groups of college alumni and honorary fraterni- 
ties found the Annual Meeting week a convenient time for schedul- 
ing lunches and dinners for their members. Although the civil 
engineers predominated at these meetings, and the out-of-town 
visitors were the special guests, many local alumni availed them- 
selves of this opportunity for social enjoyment. 

The record of approximate attendance, which was kept for the 
various events, shows that a total of 1,900 registered, of which about 
200 were students. 

One other notable event should be mentioned. Starting on 
Saturday afternoon, as the regular events of the Annual Meeting 
were coming to an end, one of the regular tours to Bermuda in- 
cluded a special party of about 35 members and guests. 

On whatever basis the 82d Annual Meeting of the American 
Society of Civil Engineers is judged, it must rank as one of the most 
successful of such assemblages. Many groups are responsible for 
this, but largely credit goes to the Committee on Local Arrange- 
ments, together with its Ladies’ Committee. Authors, discussers, 
and entertainers also played a vital part. Perhaps those present 
at the meeting will remember most vividly, however, the personal 
contacts established or renewed. Old friends, long-forgotten 
incidents, and reminiscences that caused a hearty chuckle or a deep 
feeling of satisfaction—these are the dominant memories. Mem- 
bers seemed loath to separate and to leave the scene of so much 
personal pleasure and professional! profit, but they consoled them- 
selves and each other with the oft-heard farewell, ‘‘See you at the 
next Annual Meeting.” 





Epitome of Society Progress for Past Year 


EXTRACTS FROM THE ANNUAL REPORT OF THE BOARD oF DrIREc- 
TION FOR THE YEAR ENDING D&CEMBER 31, 1934 


For Four full years, from 1931 to 1934, inclusive, civil engineers 
as a group have been victims of the depression. The year 1930 
was the peak of all-time employment of civil engineers and the 
peak of all-time civil engineering salaries. The year 1933 found ap- 
proximately 50 per cent of the civil engineers of the country without 
employment and the income of the profession shrunken to an even 
greater degree. In October 1933, the Civil Works Administration 
afforded reemployment, but at relief wages. Later, the Federal 
program of Public Works, and the Federal Emergency Relief 
Administration in their various ramifications, gave employment to 
many more. The close of 1934 found a large percentage of the 
civil engineers of the country at work, at something, although with 
greatly curtailed income and to an unfortunate extent upon work 
in which their capabilities have not been utilized to the full. It has 
been demonstrated, as a type characteristic of the civil engineer, 
that he prefers to be busily engaged at something even if he is paid 
little for it, or even if it is not to his liking. 


The activities of the Society during the past four years, and even 
more, have been addressed to such an extent to efforts to support 
salaries and the business conditions affecting civil engineers and to 
induce reemployment of engineers that this report might be de- 
voted entirely to this feature; even then it would not afford more 
than an outline of what has been attempted and what has been 
accomplished. ‘ 

* * * * * 

Without diversion of its attention from the development of the 
highest possible technical literature, and without lowering its re- 
quirements for membership, the funds contributed by its members 
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have made possible, through committees and individual effort 
within the past ten or twelve years, a wide program devoted to 
the improvement of the economic condition of the civil engineers 
of the country. 

. . * >. * 

The number elected as Juniors was 40 per cent in excess of last 
year and, of the older men in the Associate Member and Member 
grades, there was a 29 per cent increase. In recognition of the 
principle that the Society’s real value is its “‘assets in men—not 
money,”’ dues amounting to $57,773 were written off the books 
this year. A total of approximately $110,000 has been written off 
during the years of the depression. The net membership of 14,910, 
as of December 31, 1934, is 291 lower than last year, due largely to 
the dropping of 618 members who were in arrears and had paid dues 
for but one, two, or only a very few years. Reinstatement provi- 
sions have been adopted to relieve those dropped of the payment of 
a second entrance fee and of dues for the period during which they 
received no benefits from the Society. 

. * * * > 

At the beginning of the year the budget was set up to effect 
expenditures $21,642 in excess of anticipated receipts. Economies 
resulted from continued reduction in size of publications, decrease 
in the number of meetings of the Board of Direction and of the 
Society, and continued reduction in salaries of the Staff. Adjust- 
ment of the Budget during the year increased the expenditures, but 
none the less the outcome for the year was not a deficit. Re- 
employment of members increased the anticipated income from 
dues by $22,500, and the increase in the anticipated advertising in 
Civit ENGINEERING contributed a large part of the remainder. 
Both items indicate improvement in general business conditions. 
Final payment was made on the mortgage, and the Society is now 
without any unpaid financial obligation of any kind. It should go 
forward rapidly in greatly increased service to its members and to 


the profession. 


There have been five meetings of the Board of Direction during 

1934, and four meetings of the Executive Committee. 
J . 7 > * 

The total number of applications for membership was 990, of 
which 768 were for admission (including 2 for re-admission) and 222 
for transfer, an increase over the previous year. 

. * > * > 


The losses by death during the year numbered 171. 
* > * * * 

The Engineering Societies Library was used by 40,789 persons. 
> * * > . 

The Employment Service has offices in New York, N.Y., Chi- 
cago, Ill., and San Francisco, Calif. The number of men placed 
during 1934 has averaged about 139 per month. 

> . . > > 

Publications of the Society for 1934, include one volume of 
TRANSACTIONS (Volume 99), ten numbers of PrRoceEeprNncs, 12 
numbers of Crvit ENGINEERING, three Manuals, an Index to 
TRANSACTIONS, and a Year Book. 

* > oo * * 

The gross cost of publications, as determined by the bills actually 

paid during the year, and inclusive of salaries, has been $114,326.37. 
* > > . * 


The attendance at the Reading Room during the year was 2,148. 
Two hundred and forty-four periodicals are regularly received. 
Included in this number are many foreign periodicals, also a num- 
ber of literary magazines and several daily newspapers. 

> > . 7 > 


Six meetings of 6 sessions were held during the year, as follows: 
At the Annual Meeting, at New York, N.Y., 2 (2 sessions); at the 
Annual Convention, at Vancouver, B.C., Canada (held jointly 
with the Engineering Institute of Canada), 2 (2 sessions); and 2 
regular meetings held in the Engineering Societies Building, New 
York, N.Y. 


* > * * > 
All but two of the Technical Divisions of the Society held sessions 
during the year. The meetings of the Divisions were marked by 
good attendance and interest and by an excellent group of technical 
papers. The total membership in the Technical Divisions is 


14,882. 
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There are at present 57 Local Sections, the South Carolina Sec- 
tion, approved by the Board of Direction on October 3, 1934, having 
been added during the year. The name of the Chattanooga Section 
was changed to Tennessee Valley Section. 

. * * . * 

There are at present 109 Student Chapters. The Ole Miss 
(University of Mississippi) Student Chapter was reinstated and the 
University of Georgia Student Chapter was disbanded during the 


year. 
+ > > > > 


The balance sheet accompanying the report of the Secretary 
shows that the assets of the Society total nearly $1,423,000, of 
which $493,000 represents the interest in the Engineering Societies 
Building, and $597,000 the value of the property on West 57th 
Street, New York, N.Y., formerly used by the Society as its head- 
quarters. During the year the disbursements by the Society 
totaled $375,000, of which $230,000 was received in the form of 
dues and entrance fees, $22,000 from advertising, $52,500 from the 
rental of the 57th Street property, and $21,000 from bequests and 
income from various funds held in trust. 


(The complete annual report of the Board of Direction for 1934 
will appear in the February 1935 issue of Proceedings.) 





Freeman Scholar to Be Appointed 


AGAIN THIS YEAR a young engineer is to go to Europe under the 
Freeman Traveling Scholarship. In 1932 two men had enjoyed 
this privilege at the same time, and none went from this Society in 
1933 and 1934. Now, in 1935, it again becomes possible for the 
Society to appoint a Freeman Scholar. Announcement is therefore 
made that this scholarship is open. Applications will be received 
up to June 1, 1935. Thereafter, it is expected that choice will be 
made promptly of the fortunate young engineer who will be privi- 
leged to enjoy a year of study of hydraulics and hydraulic practice 
in Europe under remarkably favorable auspices, starting possibly 
as early as July 1. 

Among the qualifications for such a Freeman Fund Scholar are 
American citizenship, age between 24 and 35, graduation from a 
recognized engineering school, and the professional status of a junior 
teacher. Membership in the Society is considered advantageous. 
Not fewer than six letters of reference are required. These and 
various other necessary preliminaries are covered in a mimeographed 
announcement available on application to Society Headquarters. 

A matter of such importance is not approached lightly or on the 
spur of the moment. Hence, this notice is being given well in ad- 
vance so that ample time will be available to all those who are 
interested and eligible. The record of this award and of those 
young engineers who have gained immeasurably from enjoying its 
privileges, are evidence of the wonderful opportunity thus pre- 
sented. 





Progress of Engineers’ Council for Professional 
Development 


For A YOUNG organization, the Engineers’ Council for Pro- 
fessional Development—known as the E.C.P.D.—has been ac- 
corded unusual recognition. This has been partly due to the 
widespread recognition of its timeliness and the need it meets, 
and very much also to the vision of its organizers. The Society, 
through its Board of Direction, has repeatedly gone on record as in 
agreement with its policies and its program. 

Founded in 1932 as an agency of the united engineering profes- 
sion to enhance the status of the engineer, the E.C.P.D. has com- 
pleted the second year of its work. In entering on its third year it 
is carrying on various phases of its program with renewed activity. 
The procedure for developing a list of accredited schools has ad- 
vanced through the experimental stage, and it is expected that 
early in 1935 active steps will be taken to carry on this accrediting. 
This work is under the Committee on Engineering Schools of the 
E.C.P.D., under the chairmanship of Dr. Karl T. Compton. 

Two phases of the general work will require the cooperation and 
enthusiasm of engineers throughout the country. The first is 
that dealing with the selection and guidance of young men in the 
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ondary schools who are interested in entering engineering schools 
od who wish to follow an engineering career. The local sections 
.| the engineering societies of the country are being requested to 
»: ganize local committees and to make contact with the authorities 
in) the secondary schools so that the advice and guidance of the 
engineers in the community will be made available to aid young 
men who wish to enter the engineering field. The procedures for 
this work are being developed by the Committee on Student Selec- 
tion and Guidance, under the chairmanship of Robert L. Sackett, 
M. Am. Soc. C.E., Dean of the Pennsylvania State College. 

The second phase of the program of the E.C.P.D. in which the 
engineers of the country are concerned is that dealing with the 
stimulation and development of the younger engineer to attain 
the standing of the full-fledged professional man. This work is 
being carried on under the guidance of Gen. Robert I. Rees, chair- 
man of the Committee on Professional Training. This committee 
has developed a pamphlet of Suggestions for Junior Engineers 
which may be secured at 10 cents per copy, from the office of the 
Engineers’ Council for Professional Development, 29 West 39th 
Street, New York, N.Y. This pamphlet contains a scheme of self- 
appraisal and a reading list for junior engineers which includes 
selected titles on natural science, philosophy, economics, sociology, 
psychology, business and industrial management, literature, 
history, biography, travel, and fine arts. Abstracts from this 
pamphlet have appeared in Crvit ENGINEERING under the titles: 
“Helping the Young Engineer to Help Himself,”’ page 279 of the 
May 1934 number; “Reading for Self-Improvement of Young 
Engineers,”’ page 331 of the June 1934 number; and “Reading for 
Pleasure and Profit,’’ page 664 of the December 1934 number. 

The Committee on Professional Recognition is at work correlat- 
ing the various grades of membership with the requirements for the 
licensing of engineers, and it is expected that during the coming 
year a plan will be developed that will considerably simplify the 
detailed work on this problem. 

On the E.C.P.D., the Society is represented by Harrison P. 
Eddy, Past-President Am. Soc. C.E., and by J. Vipond Davies and 
J. P. H. Perry, Members Am. Soc. C.E. The chairman of the 
Executive Committee is Dr. C. F. Hirshfeld, of the Detroit Edison 
Company, and the Secretary is George T. Seabury, Secretary 
Am. Soc. C.E. 





Pamphlet on Engineers’ Liability 


IN THE January issue, starting on page 48, appeared an article by 
W. W. Colpitts, M. Am. Soc. C.E., on “Liabilities of Engineers 
Under the Securities Act of 1933.” In this article Mr. Colpitts 
abstracted for the benefit of his fellow engineers the significant fea- 
tures of the Securities Act of 1933 as amended by Title II of the 
Securities Exchange Act of 1934, and pointed out the necessity for 
extreme care on the part of engineers in making studies or valua- 
tions that are used as a basis for the issuance of most securities. 

In order that this article might be available in convenient form 
for handling, for study, and for reference, it has been reprinted in a 
6 by 9-in. size, so as to comprise a 16-page pamphlet in blue 
covers. As such, it is being placed in stock with Society 
publications and may be obtained upon request. A nominal price 
of 25 cents per copy has been set; in quantities of 100 or more the 
price will be 15 cents per copy. 





American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
twe of 222 National, State, and Local Engineering Societies Located 
in 41 States. 





Better coordination of the existing system of engineering societies 
throughout the country was the keynote of the annual meeting of 
the American Engineering Council at the Mayflower Hotel in 
Washington, D.C., January 10, 11, and 12. Practical steps to this 
end included: 

1. Provision for public affairs committees of the Council in each 
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state, made up of key men from local societies and sections; and 
correlation of the Council’s committees with the public affairs 
committees of member organizations. 

2. A new membership plan to attract additional societies into 
the Council, thus making the central body more truly representa- 
tive of the profession as a whole. 

3. Increasing the 1935 budget of the Council by adding one-third 
more than last year’s amount, thus enabling the ‘Washington 
Embassy” of engineers to render a more effective service. 

It was recognized that, rather than set up new professional 
organizations, the thing to do is to use the ones already in existence, 
and to align them aggressively behind specific objectives such as 
engineering employment, increased participation in public affairs 
affecting the field of engineering development, and raising the 
prestige of the engineer in the public mind. Under the new plan, 
it is anticipated that the Council, the Engineers’ Committee for 
Professional Development, the Engineering Foundation, the 
Society for the Promotion of Engineering Education, and the 
national, state and local engineering societies will carry these 
policies forward during the coming year. 

Action before the Executive, Public Affairs, and other com- 
mittees of the Council led to the adoption of the following resolu- 
tions by the assembly: 

1. A new membership plan should be put into effect, embracing 
a flat-rate plan of nominal dues for local societies, whose delegates 
to Council meetings will pay their own expenses. The country 
will be divided into nine districts so that a group of societies in 
any district may jointly send a delegate to meetings at the expense 
of the Council. Under this arrangement delegates from individual 
societies may attend at the expense of their own societies. Adop- 
tion of this plan automatically brings into the Council the Engi- 
neers Club of Philadelphia and the Engineering Societies of New 
England, which voted previously to join, contingent on the adop- 
tion of the plan by the Council. At least a dozen other societies 
have announced their intention of joining. 

2. The Public Affairs Committee should be divided into sub- 
committees, the chairmen of which are to be members of the main 
body and are to cooperate with similar committees of the engineer- 
ing societies to facilitate joint action toward common objectives. 

3. <A Public Affairs Committee should be set up in each state— 
its members to be key men from local sections and societies—to 
provide an organization network for deliberation and action on 
public matters of moment to the profession. 

4. Continued support should be given to the national mapping 
program. 

5. Facts concerning rural electrification work, now scattered 
among several Federal agencies, should be pooled under the Bureau 
of Agricultural Engineering, together with data already collected 
by engineering groups throughout the country. 

6. The conference of scretaries of member societies should be 
continued from time to time. 

7. It is advocated that three bills before the past Congress be 
opposed, should they come up again. The bills, which had been 
considered by the Flood Control Committee of the Council, had to 
do with the development of the Arkansas River and tributaries. 
Such development was considered too large a job to be undertaken 
as a single project and to require further study as to feasibility. 
The TVA type of operation was thought too new an experiment to 
be extended until it has proved itself. 


ELECTION OF OFFICERS AND SECRETARY’S REPORT 


After the annual meeting had been called to order by President 
J. F. Coleman, Past-President Am. Soc. C.E., with a brief address 
of welcome, the assembly heard the annual report of Frederick M. 
Feiker, executive secretary of 13 years. Secretary Feiker told of 
the basic data assembled to show for the first time the distribution 
of engineers among the industries as well as the geographical 
spread of the profession by individuals and by societies. A sum- 
mary of the distribution by societies is given in Table I. Through 
this work, it has been possible to interest the U. S. Bureau of Labor 
Statistics in the forthcoming survey of the engineering profession, 
which will show just how engineers have fared during the hard 
times and will give definite focus to future efforts toward raising 
professional standards. The Council staff also undertook a survey 
of engineering employment, present and prospective, among some 
70 agencies of the Federal Government, indicating fields for place- 
ment of engineers as the President’s work program takes form. 








SYMPOSIUM ON FseDBRAL WorK 


Due to the importance of the Federal program in terms of engi- 
neering development, the principal focus of discussions was toward 
an interchange of ideas and information between the delegates and 
Federal officials in responsible charge of construction, planning, 
and other engineering functions of the Government. In effect, the 
meeting resulted in a symposium on the recovery program. 

Ralph E. Flanders, president of the American Society of Me- 
chanical Engineers, led the discussion on the outlook for the dur- 
able goods industries. R.E. W. Harrison, chief of the Machinery 
Division, U. S. Bureau of Foreign and Domestic Commerce, 
stressed the increased efficiency in railroad and merchant marine 
equipment as one of the steps toward recovery of these industries 
He stated that modernizatian of U. S. Navy Yards is resulting in 
the replacement of machinery in use 25 to 30 years, during which 
time machine efficiency has trebled. 

The session on planning and natural resources development was 
led by George W. McCuen, president of the American Society of 
Agricultural Engineers. The setting up of functional committees 
under the professional societies was advocated to develop data and 
technical standards for planning 

Dr. Isador Lubin, director of the U. S. Bureau of Labor Statis- 
tics, described progress on the survey of the engineering profession 
which his organization is about to make in cooperation with the 
Council and with engineering societies throughout the country. 
The survey and mapping program of the Federal Government was 
discussed by R. S. Patton, M. Am. Soc. C.E., Director of the U.S 
Coast and Geodetic Survey, who pointed out that only half the 
nation has been mapped at all and only one-fourth adequately. 
The National Resources Board has reported to the President a 


SuMMARY OF DISTRIBUTION OF ENGINEERING SOCIETIES 


Tasce I. 
Natt. Locat State Strate Locat Locat Repre- 
STatTe He Sec- Coun- Socre- Coun- Socre- smENTED 
TIONS cILs TIES cILs TIES BY 
A.E.C. 
Alabama 0 8 0 0 0 1 4 
Arizona. ... 0 6 0 0 0 0 1 
Arkansas. . se @ l 0 1 0 3 1 
California. . 0 37 0 0 2 15 9 
Colorado......... 0 11 1 2 0 3 15 
Connecticut 1 12 0 1 0 1 9 
Delaware 0 1 0 0 0 0 0 
District of 
Columbia 12 10 0 0 0 1 4 
Florida. . 0 5 0 I 0 0 4 
GaGa coccccccs G 6 0 0 0 1 4 
Idaho. ... se 0 0 1 0 1 0 
Illinois pidawll 23 0 2 0 10 7 
Indiana........ 0 8 0 1 0 2 6 
lowa ~~ ate 2 4 0 1 0 2 3 
Kansas. . + 3 0 1 0 1 3 
Kentucky 0 3 0 0 0 1 3 
Louisiana — 6 0 1 0 0 3 
Maine a 0 0 2 0 0 0 
Maryland , 0 7 0 0 0 2 3 
Massachusetts... 1 20 0 l 1 9 9 
Michigan. . — 16 1 0 0 14 7 
Minnesota... .. 0 10 0 2 0 5 6 
Mississippi . 0 2 0 0 0 0 1 
Missouri. ... ~~ i8 0 1 0 5 6 
Montana. ....... 0 2 0 1 0 0 1 
Nebraska : 0 5 0 0 0 2 3 
Nevada 0 1 0 0 0 0 0 
New Hampshire 0 l 0 0 0 0 0 
New Jersey , 0 7 0 2 0 3 l 
New Mexico — 2 0 0 0 0 1 
New York 36 38 0 3 0 21 24 
North Carolina... 0 7 1 0 0 2 4 
North Dakota.... 0 0 0 l 0 0 0 
Ohio. ... ote a 33 0 1 0 5 18 
Oklahoma ee 10 0 0 0 1 3 
Oregon 0 11 1 1 0 3 4 
Pennsylvania 7 2 0 2 0 10 17 
Rhode Island..... 0 4 0 0 0 1 3 
South Carolina... 1 2 0 2 0 1 1 
South Dakota.... 0 0 0 2 0 0 0 
Tennessee........ 0 . 0 1 0 4 7 
TOMRBS cece ssw 'G 15 0 1 0 5 7 
ae os 7 1 2 0 1 3 
Vermont..... 0 l 0 1 0 0 1 
Virginia - — 4 0 0 0 2 3 
Washington 0 18 0 2 0 4 7 
West Virginia.... 0 4 0 0 0 0 1 
Wisconsin........ 0 10 0 0 0 5 5 
Wyoming... 0 1 o J 0 =a _ a 
Totals ey 450 5 41 3 148 222 
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$117,000,000 plan for completion of the map of the United States 
in ten years, employing 7,500 to 10,000 men, half of whom will be 
engineers. 

Under the leadership of A. J. Hammond, Past-President of the 
American Society of Civil Engineers, construction trends were 
discussed in their Federal, private, and relief aspects. With a four- 
fifths drop in the construction industry during the depression, the 
construction worker is the real forgotten man. Donald H. Sawyer, 
M. Am. Soc. C.E., director of the Federal Employment Stabiliza- 
tion Office, and former PWA administrator, spoke on private con- 
struction, saying that the spirit of salesmanship must be revived 
in the industry without so much leaning upon the Federal Govern- 
ment. Thomas Hibben, chief engineer of the FERA, told of the 
development of work relief along lines of engineering construction 
with the twofold purpose of turning out socially useful work and 
enabling skilled men to retain their skill and their self-respect. 
Thousands of engineers have served in supervisory phases of the 
program. Clarence McDonough, M. Am. Soc. C.E., chief of the 
Engineering Division of the PWA, stressed the importance of the 
National Resources Board’s findings in future development but 
made no predictions as to the future of the PWA while the Presi- 
dent's new work program is yet pending. Charles C. Anthony, 
M. Am. Soc. C.E., industrial adviser for the Federal Housing 
Administration, urged engineers to “get behind” the housing 
program and to keep posted on its progress. 


Goop FELLowsa#rp DINNER 


The Council dinner, preceded by an hour of good fellowship, 
proved to be one of the largest engineering functions ever held in 
Washington. More than 400 attended. The principal speaker 
was Dr. Harold G. Moulton, president of the Brookings Institu- 
tion, which research organization has been making a detailed study 
of economic trends over the past 30 years. Under-consumption 
rather than over-capacity was indicated by Dr. Moulton’s charts. 
In the boom years, capacity in most industries did not run far 
ahead of the demand for goods and services. 


CONFERENCE OF SECRETARIES OF ENGINEERING SOCIETIES 


A conference of some 40 secretaries of engineering societies— 
national, state, and local—was held during the first day and a half 
of the sessions of the Council, under the chairmanship of C. E. 
Sabin, secretary of the Cleveland Engineering Society. This was 
the largest meeting of its kind yet held. The first secretaries’ 
conference met in 1923 with the Council meeting at Washington in 
that year, and the group assembled in other cities biennially there- 
after until 1929. No meeting had been held since that year. 

A Committee on Coordination of Engineering Organizations was 
set up by the conference to study the problem of overlapping dues 
and more effective joint action of the scattered societies. Repre- 
sentatives of two national, one state, and two local societies are on 
the committee 

A review of the relief activities of national and local societies 
showed how action developing spontaneously among engineering 
groups throughout the country has resulted in the raising of private 
funds and how the cooperation of public relief officials has resulted 
in providing cash or relief work for unemployed engineers. The 
Emergency Planning and Research Bureau of the Engineering 
Societies of New England, Boston, collected a private fund of 
$100,000 to employ engineers in compiling city records, planning 
activities, and other useful projects. In Cleveland, engineers 
operated a subsistence farm. Cleveland has the only full-time 
employment service, which is operated by a local society and cost 
$1,600 net for the year ending last June, and only $60 since June, 
because costs were offset by placement fees. It is expected that 
the service will be self-supporting this year. The work of the 
Professional Engineers’ Committee on Unemployment, which raised 
over $200,000 and placed 5,500 engineers in New York and en- 
virons, was also described. 

New types of service and activities for local organizations were 
discussed An increased interest in employment and salaries was 
among the trends noted. In some cases, engineers on relief have 
been paid less than skilled labor, making it necessary for societies to 
negotiate with relief officials for a better pay scale. Discussion as 
to the interrelation of national and local activities resulted in the 
appointment of a continuing committee. 


Washington, D.C. 
January 15, 1935 
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Preview of Proceedings 





Among the subjects to be treated in the February issue of Pro- 
"EDINGS are the following: the hydraulic jump in its application 
» open-channel flow and to the theory of dynamic similarity; frictional 
esistance in certain types of pipes; ratios of weights of metal in steel 
russes to total vertical load; and the stabilization of masonry dams 
The Annual Report of the Board of Direction will also be published 
in this number. 


Tue Hyprautic Jump In TerRMsS or Dynamic 
SIMILARITY 


A KNOWLEDGE of the hydraulic jump is of considerable value in 
the study of the flow of water. In their forthcoming paper on 
‘The Hydraulic Jump in Terms of Dynamic Similarity’’ Boris A. 
Bakhmeteff, M. Am. Soc. C.E., and Arthur E. Matzke, Jun. Am. 
Soe. C.E., have contributed notably to a more thorough under- 
standing of this phenomenon in its application to open-channel 
flow and to the theory of dynamic similarity. 

Hitherto, most of the research in this field has dealt with the 
‘vertical”’ elements of the jump, such as the relationship between 
the lower and upper stages and the height of the standing wave 
rhe “‘longitudinal’”’ elements, such as the length of the jump and 
the profile of the surface of the roller, have scarcely been studied 
at all to date, and yet these characteristics are indispensable in 
designing stilling basins at the foot of spillways and in laying out 
devices to prevent erosion below sluices. 

An interesting feature of the paper is that the principle of dy- 
namic similarity is introduced in such a way that the final data are 
presented in terms of dimensionless ratios. The first objective 
sought in the research was to obtain comprehensive data concern- 
ing the length of the jump. A consistent plotting of the profiles 
was then undertaken, and the conclusions drawn from such profiles 
were interpreted in forms of the aforementioned ratios plotted 
against the kinetic flow factor previously introduced by Professor 
Bakhmeteff 


FRICTIONAL RESISTANCE IN ARTIFICIALLY 
ROUGHENED TYPES 


THE Tests described in a forthcoming paper by Victor L. 
Streeter, Jun. Am. Soc. C.E., were made in an effort to supply addi- 
tional information concerning the problem of estimating friction 
losses in old pipes or in pipes roughened by use. He shows qualita- 
tively the effect on the friction factor of certain artificial irregu- 
larities varying in shape and size that were introduced in pipes 
used for the test. The loss of head was measured in 2-in. brass 
pipes, the Reynolds numbers ranging from 20,000 to 1,250,000. 
The roughness element consisted of grooves cut spirally into 
the pipes, the degree of roughness being varied by changes in the 
depth, shape, and number of grooves per inch. Mr. Streeter 
found that the loss of head due to friction increased as the depth 
of grooves was increased, if the general shape of the grooves_was 
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maintained. If this shape was varied, however, it seemed to have 
a considerable effect on the loss of head. Furthermore, the loss of 
head was reduced when the number of grooves per inch was in 
creased or, in other words, when the roughness elements were placed 
close together. 

The paper is prefaced by a valuable review of previous investi 
gations, including the presentation and explanation of the classical 
formulas applying to the flow of fluids in pipes. A fairly complete 
tabulation of experimental data and computed data is included in 
an appendix to the paper. 

This paper was the basis of Mr. Streeter’s thesis, presented to 
the University of Michigan, in partial fulfillment of the require- 
ments for the degree of Doctor of Science. 


RATIOS OF WEIGHTS OF METAL IN STEEL TRUSSES TO 
THE ToTaL VERTICAL LOAD FoR WHICH 
THEY ARE PROPORTIONED 


IN THE forthcoming issue of PROCEEDINGS, it is planned that 
J. A. L. Waddell, M. Am. Soc. C.E., will present a paper on “‘Ratios 
of Weights of Metal in Steel Trusses to the Total Vertical Load for 
Which They Are Proportioned.”’ Since the early eighties Dr. Wad- 
dell has been computing and recording bridge weights almost con- 
stantly. From this it might be concluded that to collate material 
for the present paper would be a relatively simple task. How 
ev.r, the task of preparing the paper proved laborious because, com- 
paratively speaking, only a few of the available records of weights 
of metal could be used directly, the others being found by the 
manipulation of data according to certain principles that, at vari- 
ous times, have been established by Dr. Waddell. 

The aim is to supply a bridge computer with diagrams for spans 
of any reasonable length and, for the usual types of structure, to 
determine the ratio of the weight of metal per linear foot in a truss 
to the total vertical load per linear foot for which that truss is to 
be designed, thus saving the computer considerable time and 
trouble. The curves are accompanied by adequate explanations 
and illustrative examples demonstrating their use in the ideal 
economic design. If a design that does not have an economic 
truss depth is to be checked, certain modifications may be made 
so that the curves presented in Dr. Waddell’s paper can be used in 
any case. 


STABILIZING CONSTRUCTED Masonry Dams BY MEANS 
or CEMENT INJECTIONS 


APPROXIMATELY 60 miles from Bombay, at an elevation of 2,200 
ft above sea-level, there are three masonry dams that were con- 
structed from 12 to 18 years ago for the purpose of impounding 
water for a hydro-electric development under a head of 1,700 ft 
These three structures are called the Shirawta Dam, the Thoker- 
wadi Dam, and the Wolwhan Dam. They are constructed of 
rubble masonry faced with ashlar, and in recent years water has 
been seeping through them in such increasingly serious volumes 
as to threaten their stability. 

The paper by D. W. Cole, M. Am. Soc. C.E., scheduled for the 
February issue of PROCEEDINGS, is a clear, concise, and complete 
technical exposition of the field methods pursued in stopping the 
leaks and making these dams structurally safe. The plan of opera- 
tion, the organization of personnel, the materials of construction, 
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the extent of borings, and costs are described in this paper in grati- 
fying detail. The operations included core and percussion drilling 
and the injection of cement under varying degrees of pressure, de- 
pending upon the circumstances at a particular hole at a particular 
time 

Special problems arising from the use of unskilled native labor 
form an interesting phase of the paper. As a result of experience 
on one of these dams, the author has concluded: (1) that no bene- 
fits resulted from isolated grouting; (2) that toe holes appeared 
to be unnecessary and ineffectual for relief; and (3) that the only 
advantage of “‘stage injections’’ occurred when the leakage from 
the borings was so great that the pump could no longer deliver the 
grout to fill the hole and build up the pressure. The principal ob- 
jective at all three dams was to make the structures as solid and 
stable as was practicable under the circumstances. The accom- 
panying photographs show Shirawta Dam during a monsoon squall 
in 1931 and give a view of a characteristic leak in the toe of this 


structure. 


ANNUAL REpoRT OF THE BOARD or DIRECTION 


AS PRESENTED to the Annual Meeting on January 15, 1935, the 
full report of the Board of Direction concerning the Society’s ac- 
tivities during 1934 and its financial status at the end of the year 
will be published in the February issue of Proceepincs. High 
lights from the report have been abstracted and are presented else- 


where in these pages 





Gelting Out Manual No. 10 


On Decemper 7, 1934, a copy of the Society's latest Manual, 
No. 10, “Technical Procedure for City Surveys,’’ was placed in the 
mails. As stated in the foreward to this Manual, the text has been 
in preparation by the Committee on City Surveys of the Surveying 
and Mapping Division since the early part of 1928. As soon as 
the data could be put in mimeographed form, copies were widely 
circulated for review, comment, and correction by members of the 
Society, by universities, and by interested departments of the 
Government. A large amount of highly intellectual effort has been 
expended on the subject matter of this Manual by a large number of 
persons in addition to the members of the committee itself. After 
approval of the manuscript for publication, by the Board of 
Direction, the editorial department had the task of editing the 
text, preparing the illustrations and tables for the printer, care- 
fully reading the proof, and supervising the printing itself 

But with all this, there remained the task of placing Manual No. 
10 in the hands of all members of the Society. Early in December 
the printer deposited some 15,000 copies of the Manual, weighing 
all together over 4,000 Ib, in the general office at Headquarters. 
Previously two members of the staff had spent a day and a half in 
running 15,000 envelopes through the addressograph machine, 
and another two days in sorting them into groups by states, cities, 
and foreign countries in accordance with Post Office rules and regu- 
lations 

The next step was to “‘stuff’’ the addressed envelopes, that is, 
place a copy of the Manual in each, a procedure requiring the time 
of three clerks for a whole week. When this operation was com- 
pleted, the filled envelopes were placed in 80 standard mail bags, 
each of which was labeled for its destination. Then the bags were 
carried in hand trucks, via the freight elevator in the building to a 
waiting private truck for transportation to the General Post Office 
in New York City. Even when this large consignment of mail 
reached the Post Office the staff were not yet through with their 
part of the work. After the bags had been deposited on the postal 
scales and weighed by a postal clerk, the cash for the postage on the 
more than two tons of publications was paid. The domestic rate 
on this class of mail is 8 cents per Ib, so that the total bill for postage 
alone amounted to $340. This laborious work on the part of cer- 
tain members of the Headquarters staff was not obvious to the 
engineer as he glanced over his copy of the Manual, but it was 
nevertheless an important step in the placing of Manual No. 10 in 
his hands 

The procedure outlined for the mailing of Manual 10, is no un- 
usual operation. With certain modifications in detail it is re- 
peated whenever the membership is circularized with letters or 
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publications. The only exceptions are in the case of PROCEEDINGS 
and Civit ENGINEERING, for which the “stuffing” and the mailing 
are done at the printers’ establishments, although the envelopes are 
addressed and sorted at Society Headquarters. 

A copy of Manual No. 10 was mailed to each member at his 
latest known address. If it was not received, an inquiry addressed 
to the Secretary will bring the Manual to the proper address. 





News of Local Sections 





ARIZONA SECTION 


At the Annual Meeting of the Arizona Section, held on Novem- 
ber 24, in Phoenix, Ariz., the following officers were elected for 
the coming year: E. S. Borgquist, president; William R. Hutch- 
ins, vice-president; and Jane H. Rider, secretary-treasurer. 
Joseph A. Fraps continues as a vice-president. A luncheon and 
entertainment followed the business session, and the afternoon 
was devoted to a technical meeting. A talk on “Soil Erosion 
Problem in Arizona’’ was given by B. P. Fleming, dean of engi- 
neering of New Mexico State College, and a paper by Frank W. 
Flittner was read. The final paper dealing with the topic, 
“‘Highway Bridges,’’ was presented by Ralph A. Hoffman, bridge 
engineer in the Arizona State Highway Department. Stimulat- 
ing discussion followed the reading of each paper, and the 43 
members present enjoyed a very interesting meeting. 


COLORADO SECTION 


The Colorado Section held a meeting on November 12 at the 
Olin Hotel in Denver, Colo. At this session W. W. DeBerard, 
Western editor of the Engineering News-Record, described some 
of the engineering and construction features of the Fort Peck 
Dam. The speaker of the evening was I. J. McCrary, consultant 
of the Colorado State Planning Committee, who outlined some 
of the studies being made by the Colorado State Planning Board, 
which is working as a unit of the National Planning Board. 
There were 50 present at the dinner, and about 30 came in after- 
wards to hear the speakers. 

On October 29 the Association of Junior Engineers held its 
second regular meeting. The speaker of the occasion was Pro- 
fessor Worcester of the University of Colorado, who discussed 
the geologic history and structure of Colorado. 

On December 10 a meeting of the Colorado Section was held at 
the Olin Hotel in Denver. There was an attendance of 128 at the 
meeting, while 113 enjoyed the dinner preceding it. Among the 
speakers at the meeting were John B. Drisko, Traveling Fellow in 
Hydraulics from Massachusetts Institute of Technology, 1927- 
1929; Donald P. Barnes, Freeman Scholar from the Society, 1932- 
1933; and Samuel Shulits, Freeman Scholar from the Boston 
Society of Civil Engineers, 1928-1930. All three of these young 
men are connected with the Denver office of the U. S. Bureau of 
Reclamation. Another feature of interest was a talk on the history 
and aims of the Junior Association of the Colorado Section, which 
was given by William B. Huffine, of the U. S. Bureau of Public 


Roads. 
CONNECTICUT SECTION 


The Connecticut Section was entertained at New Haven on 
December 13 by the Vale University Student Chapter of the 
Society. Although this meeting was largely social in character, a 
description of the rowing tank in the gymnasium of the university 
was given by Donald F. Grant, a member of the Yale School of 
Engineering. After some interesting discussion on the subject, 
Mr. Grant demonstrated methods of coaching crews in the tanks. 
At the conclusion of this exhibition dinner was enjoyed by the 


33 members and students present. 
DAYTON SECTION 
There were 24 present at a meeting of the Dayton Section held on 


December 17. The feature of the occasion was a talk by C. H. 
Eiffert, chief engineer of the Miami Conservancy District, whose 
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topic was ““My Impressions of the Tennessee Valley Project.” 
The annual election of officers, which was held at this time, re- 
sulted as follows: W. E. Keyser, president; Bernard T. Schad, 
second vice-president; and Charles H. Stephens, secretary- 
treasurer. W. R. Yount automatically becomes first vice-presi- 
dent. 


Detroit SECTION 


At the annual meeting of the Detroit Section the following 
officers were elected for 1934-1935: R. H. Sherlock, president; 
M. R. Fisher, vice-president; W. C. Hirn, second vice-president; 
and R. L. McNamee, secretary-treasurer. 


FLORIDA SECTION 


At a meeting of the Florida Section held on October 20, the 
following officers were elected for the coming year: P. L. Reed, 
president, and D. S. Wallace, secretary-treasurer. 


GEorGIA SECTION 


On November 5 a luncheon meeting of the Georgia Section was 
held in Atlanta, with 115 present. Sherman M. Woodward, 
consulting engineer for the Tennessee Valley Authority, gave an 
interesting description of certain aspects of construction of Norris 
Dam. Included in the business session of the meeting of the 
Section held on December 10 was the election of officers for 1935. 
Results of this election were as follows: R. P. Black, president; 
M. T. Singleton, vice-president; Schley Gordy, non-resident vice- 
president; and L. F. Bellinger, secretary-treasurer. 


ITHACA SECTION 


The first Engineers’ Day of the Ithaca Section was held on 
November 17, the program consisting of a technical session in the 
morning and a dinner meeting in the evening. The afternoon was 
left open for the convenience of those who desired to attend the 
Cornell-Dartmouth football game. At the technical session 
various hydraulic problems were discussed, and Carl C. Cooman, 
of the Rochester Gas and Electric Corporation, displayed motion 
pictures of hydraulic studies. There were 55 present at the 
dinner meeting in the evening, which was held in Willard Straight 
Hall on the campus of Cornell University. 


Kansas City SECTION 


A meeting of the Kansas City Section was held in Kansas City, 
Mo., on December 13, with 26 members present. A talk on the 
construction of the new municipal convention hall and auditorium 
was given by M. S. Murray, Director of Public Works of Kansas 
City. The result of the annual election of officers, which took 
place at this session, was as follows: O.A. Zimmerman, president; 
R. P. Woods, first vice-president; T. D. Samuel, Jr., second vice- 
president; and A. B. Taylor, secretary-treasurer. 


Los ANGELES SECTION 


A dinner meeting of the Los Angeles Section, which was held on 
January 9, attracted an attendance of 251. After dinner several 
speakers were heard, including Gordon Whitnall and R. M. Langer, 
who described various features of the construction and functioning 
of the planetarium now approaching completion at the California 
Institute of Technology. The meeting was concluded at the plane- 
tarium, where interesting demonstrations of the operations of 
equipment were given. At the December meeting of the Section 
officers for 1935 were elected as follows: Alfred Jones, president; 
Ralph W. Lawton and Oliver G. Bowen, vice-presidents; D. A. 
Lane, secretary; and John C. Albers, treasurer. 


MARYLAND SECTION 


At a meeting of the Maryland Section, held on December 6 
at the Engineers Club in Baltimore, the following officers were 
elected for the ensuing year: James W. Armstrong, president; 
P. G. Lang, vice-president; and C. B. Bryant, secretary-treasurer. 


METROPOLITAN SECTION 


At the regular monthly meeting of the Metropolitan Section, 
held in the Engineering Societies Building in New York on Decem- 
ber 19, there was an enlightening discussion on the subject of con- 
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struction codes. This discussion took the form of a symposium 
introduced by Willard T. Chevalier, publicity director of the Mc- 
Graw-Hill Publishing Company, who recounted the origin of the 
NIRA and the development of its code for the construction indus- 
try, emphasizing the outstanding problems of the moment. Then 
William Arthur Payne spoke on some of the difficulties confronting 
the general contractor. Finally Stephen F. Voorhees, an archi- 
tect of New York, N.Y., speaking as chairman of the National 
Code Authority for the Construction Industry, gave a most illu- 
minating review of his official activities, disclosing the positive ac- 
complishments, the barriers encountered, and the ideals in view. 
About 175 members and guests enjoyed this program, and refresh- 
ments were served as usual at the close of the meeting. 

There were about 400 in attendance at a regular meeting of the 
Section held on January 9. The general topic at this session was 
“‘Photography—Absorbing Hobby and Technical Aid,’”’ which was 
covered by two interesting speakers: Adolph Fassbender, Fellow 
of the Royal Photographic Society (Great Britain) and head of the 
Department of Photography of the Brooklyn Institute of Arts and 
Sciences, and Joseph L. Boon, of the Eastman Kodak Company, 
who explained various aspects of the subject. An extensive dis- 
cussion followed, after which refreshments were served. 


MILWAUKEE SECTION 


The Milwaukee Section held a meeting on October 11 at the 
City Club. The speakers of the evening were Eugene Howard, 
supervising engineer of the Milwaukee County Regional Planning 
Department, and Victor J. Brown, in charge of the Sheridan 
Park CCC camp. Both addressed the audience on the work 
being done in the camps under their direction. Another meeting 
of the Section, in conjunction with a session of the Marquette 
University Student Chapter, took place on November 15, at the 
Stratford Arms Hotel. This gathering was addressed by Frank 
Coleman, meteorologist of the Milwaukee office of the U. S. 
Weather Bureau, who spoke on the organization of the weather 
bureau and the basic movement of air currents about the earth. 


* 
NORTHWESTERN SECTION 


About 60 members attended the meeting of the Northwestern 
Section held on November 22, at which Luther S. Oakes, presi- 
dent of Winston Brothers Company, gave an illustrated talk on 
“The Construction of the Morris Dam and the Columbia River 
Jetty.” At this session the following officers were elected for the 
coming year: Hibbert M. Hill, president; O. M. Leland, first 
vice-president; Henry Dougan, second vice-president; and 
Lorenz G. Straub, secretary-treasurer. 


PANAMA SECTION 


At the annual meeting of the Panama Section held on December 
10, Gen. Lytle Brown, formerly Chief of Engineers of the U. S. 
Army, gave an interesting address on the subject, “River and 
Harbor Work in the United States.”’ After the address, the result 
of the election of officers for 1935 was announced as follows: L. B. 
Moore, president; H. G. Arango, first vice-president; R. C. Jones, 
second vice-president; and E. M. Browder, Jr., secretary-treasurer. 


PoRTLAND (Or8.) SECTION 


A meeting of the Portland (Ore.) Section held on December 18 
was devoted largely to consideration of the topic, ‘‘Phases of De- 
sign and Construction of the Bonneville Project.” A general 
résumé of the subject, presented by C. I. Grimm, chief engineer of 
the project, was followed by detailed descriptions of different as- 
pects of the project. These talks were illustrated by lantern slides 
and proved very interesting. The attendance numbered about 
100. 

Sr. Louts Section 


At a recent meeting of the St. Louis Section the following officers 
were elected for 1935: H. Austill, president; S.C. Baker and J. H. 
Porter, vice-presidents; and R. A. Willis, secretary-treasurer. 


SoutH CAROLINA 


On November 2 the South Carolina Section held a meeting in 
Columbia, at which G. L. Reed, president of the Georgia Section, 
was the guest speaker. The meeting, which was held jointly 
with a session of the South Carolina Society of Engineers, was a 
pleasurable occasion for all. 























ITEMS OF INTEREST 


Engineering Events in Brief 








Civit ENGINEERING 
for March 


Because of the number and scope of 
the papers presented at the Annual Meet 
ing of the Society in New York in January 
1935, these papers are to be divided into 
two parts for publication in Crvi ENG! 
NEERING By so dividing them both the 
March and the April issue will be devoted 
exclusively to abstracts of Meeting papers, 
and a somewhat more generous amount of 
space may be devoted to each article 

The group of papers selected for ab- 
stracting in the March issue includes the 
Society committee reports a symposium 
on the power developments now under con 
struction by the Tennessee Valley Author 
ity; and a symposium on highway design 
from the viewpoint of speed and safety 
An article on city planning with reference 
to slum elimination and another stressing 
the necessity for continuing planning dur- 
ing periods of depression are to be in- 
cluded. There will also be a brief ab- 
stract of a paper on the Cape Cod Canal 
and another on the extent of damage to 
wood piling in New England waters by 
marine borers. Two of the papers pre- 
sented before the Sanitary Engineering 
Division have been selected for the March 
issue, one dealing with the removal of 
grease and oil from sewage and another 
on the present status and possibilities of 
the chemical treatment of sewage. From 
the Structural Division program the re 
port of the Division's Committee on 
Masonry and Reinforced Concrete Arches 
has been selected for March publication 
together with a paper discussing the pres 
sure of concrete on forms 

In the April issue the remaining 
papers will be abstracted and presented 
Among them will be the reports of five 
committees of the Sanitary Engineering 
Division in addition to three symposiums: 
one on common sense in structural design, 
another on water-measuring devices, and 
a third on state planning boards. Thus 
the next two issues of Crvi ENGINEERING 
will include abstracts of all the Annual 
Meeting papers 





Washington Award Goes to 
Ambrose Swasey 
ANNOUNCEMENT has been made that 
Ambrose Swasey, Hon. M. Am. Soc. C_E., 
has been selected to receive the Washington 
Award for the year 1935. This award is 
administered by the Western Society of 
Engineers, and the recipient is chosen 
annually by a Commission of Award, 
composed of nine members of the Western 
Society of Engineers and two members 
each of the American Society of Civil 
Engineers, the American Institute of 
Mining and Metallurgical Engineers, the 
American Society of Mechanical Engi- 


neers, and the American Institute of 
Electrical Engineers. Formal presenta- 
tion will take place just before Washing- 
ton’s birthday, on February 20, 1935 
at a joint meeting of members of the 
societies represented on the commission 

The award, founded in 1915 by John W 
Alvord, M. Am. Soc. C.E., takes the 
form of a bronze medal or other work of 
art ‘‘as an honor conferred upon a brother 
engineer by his fellow engineers on ac- 
count of accomplishments which pre- 
eminently promote the happiness, comfort, 
and well-being of humanity.’ 


Tower for Study of Plumbing 
Equipment 


Nor the least of the difficulties encoun- 
tered in the design and maintenance of a 
high building lies in the plumbing facilities: 
forcing fresh water to the upper floors and 





TOWER REPRESENTING A 10-Story 
BUILDING 


For the Study of Plumbing Equipment 
and Pipe Sizes 


returning the waste to the city sewers 
To decrease the amount of guesswork used 
in proportioning a piping system for this 
purpose, the National Bureau of, Stand- 
ards has erected, in Washingtor’, D.C., 
a tower 100 ft high and 12 ft square, 
representing a 10-story building  sur- 
mounted by a tank of 3,000-gal capacity 
Each floor contains various combinations 
of plumbing equipment. 

The basic data and experience records 
of the experimental work with this tower, 
are to be made available in a report as 
soon as actual practice in high buildings 
has proved the results of these experi- 
ments. It is believed that a reduction 
in the cost of the plumbing in high 
buildings will result from the smaller pipe 
sizes made possible by the bureau's in- 
vestigations. 
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Research Projects and Organi- 
zations Aided by the Engineer. 
ing Foundation 


PROPOSALS RECEIVED from the four 
Founder Societies and other applicants 
for aid in research during 1935 have been 
examined and considered by the Research 
Procedure Committee of The Engineering 
Foundation. A _ tentative program of 
projects and of organizations directly or 
indirectly in the civil engineering field, 
to be aided by the Foundation during the 
year, has been approved as follows: 


PROJECTS: 

Earths and foundations 

Concrete and _ reinforced 
arches 

Alloys of iron 

Effects of temperature on properties 
of metals 

Wire rope 

Riveted joints 

Fluid meters 

Pure iron electrodes for welding 
(Lehigh University) 

Critical review of welding literature 


concrete 


ORGANIZATIONS: 
Engineers’ Council for Professional 
Development: 


1. Evaluating guidance literature 

2. Self-appraisal methods 

3. Evaluating professional quali- 
fications 

4. Research publication 

5. Accrediting schools 

6. Aptitude tests 

7. Developmental expense for pre 
liminary period 


Personnel Research Federation: 
Development of conference 
methods 


University of California: 
Plastic flow of concrete 


University of Pittsburgh: 
Plasticity of metals 


Among the activities of the Engineering 
Foundation is the issuing of a series of 
books entitled “Alloys of Iron Research.” 
The fourth book in this series, The Al- 
loys of Iron and Copper, has just been 
published. The preceding three books, 
in the order of their publication, are: 
(1) The Alloys of Iron and Molybdenum, 
of which the second printing has been 
ordered; (2) The Alloys of Iron and 
Silicon; and (3) The Alloys of Iron 
and Tungsten. Copies of them may 
be ordered by addressing The Engineer- 
ing Foundation, 29 West 39th Street, 
New York, N.Y. The first and third 
volumes in the series are $6 and the other 
two are $5. 
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The National Mapping Plan 


Of the Board of Surveys and Maps of the Federal Government 


Y executive order, on June 30, 1934, the President of the 
United States established the National Resources Board 

as the successor to the National Planning Board and the Com- 
mittee on National Land Problems. The Board thus formed 
was directed to report to the President on the land and water 
resources of the United States. Its report, now in the hands of 
the President, is the first attempt in the nation’s history to make 
an inventory of the country’s assets and of the problems relating 
to them. As presented, the report is divided into five major 
parts: first, the recommendations of the Board itself; second, the 
report of its Land Planning Committee; third, the report of its 
Water Planning Committee; fourth, the report of the Planning 
Committee for Mineral Policy; and fifth, the report of the 
Board of Surveys and Maps. Of} significant importance to the 
civil engineer is the report of the Board of Surveys and Maps, 
which is reproduced here in full except for two charts showing the 


status of the topographic mapping of the United States and the 
proposed plan for its completton in terms of priority. 

The member organizations of the Board of Surveys and Maps 
consist of the following: the Corps of Engineers (W. Dept.), 
Coast and Geodetic Survey (C. Dept.), Geological Survey (I. 
Dept.), General Land Office (I. Dept.), Division of Topography 
(P. O. Dept.), Bureau of Soils (A. Dept.), Bureau of Reclama- 
tion UI. Dept.), Bureau of Public Roads (4. Dept.), Office of 
Indian Affairs UI. Dept.), Mississippi River Comm. (W. Dept.), 
Lake Survey (W. Dept.), International (Canada) Bdy. Comm. 
(S. Dept.), Forest Service (4. Dept.), Hydrographic Office 
(N. Dept.), MID., General Staff (W. Dept.), Federal Power 
Commission, Air Corps (W. Dept.), Bureau of Aeronautics (N. 
Dept.), Aeronautics Branch (C. Dept.), Bureau of For. and 
Domes. Com. (C. Dept.), Geographic Section (S. Dept.), Division 
of Maps (Library of Congress), and Bureau of Lighthouses. 
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1. Most of the land planning and land 
use agencies of the Federal Government, 
as well as many other Federal and State 
organizations whose activities are con- 
cerned with land, have asked the Board of 
Surveys and Maps to prepare a program 
for the completion at an early date of the 
mapping of the United States. The 
Board has made an exhaustive investiga- 
tion and finds much evidence that the 
actual loss of money due to lack of ade- 
quate maps is greater than the estimated 
cost of completion of the standard map of 
the United States. Moreover, most of 
the land-use agencies have testified that 
the absence of adequate map data makes 
it almost impossible to carry out any plan 
of readjustment in land use until the areas 
affected are adequately mapped. 

2. Of the 3,050,000 sq miles contained 
in the continental United States, ex- 
clusive of Alaska, only about 810,000 
sq miles (26 per cent) have been covered 
by adequate topographic maps, about 
740,000 sq miles (24 per cent were mapped 
over 40 years ago by methods and on scales 
inadequate for present day needs, and 
about 1,500,000 sq miles (50 per cent) yf 
the entire area) remain entirely unmappe 

3. The Board has prepared a program 
which, if adopted and carried out, will 
provide for the completion in ten years of 
the standard surveying and mapping of 
the United States, and in two years of all 
essential areas needed for immediate 
planning purposes by Federal agencies. 


4. Plan 

a. The plan adopted by the Board of 
Surveys and Maps of the Federal Govern- 
ment at its executive meeting on October 
22, 1934, is as follows: 

(1) The compilation of planimetric 
base maps from aerial photographs taken 
on a scale of about 1:20,000 of all of the 
unmapped or inadequately mapped agri- 
cultural lands in the eastern and southern 
states where the boundaries of farms and 
fields are irregular in shape, and most fields 
are relatively small, and of other areas of 
extreme economic importance, estimated 
to cover in all about 300,000 sq miles; 
the publication of preliminary sheets 


without contours on a scale of 1: 24,000; 
and the preparation of contour maps as 
soon as practicable after the planimetric 
maps are available and the publication of 
the results in advance sheet form on the 
scale of 1:31,680 and in final form on a 
scale of 1: 62,500. 

(2) The compilation of planimetric 
base maps from aerial photographs taken 
on a scale of about 1:31,680 of all of the 
unmapped or inadequately mapped agri- 
cultural lands in states where individual 
farms and fields are relatively large and 
regular in shape, and of other areas of 
moderate economic importance, estimated 
to cover in all about 1,216,000 sq miles; 
the publication of preliminary sheets 
without contours on the scale of 1:31,680; 
and the preparation of contour maps as 
soon as practicable after the planimetric 
maps are available and the publication of 
the results in advance sheet form on the 
scale of 1: 48,000 (4,000 ft to the inch) and 
in final form on the scale of 1:62,500. 

(3) The compilation of base sheets by 
adequate use of aerial photography of all 
other unmapped or inadequately mapped 
areas of minor economic importance, such 
as rugged mountains and sparsely settled 
deserts, estimated to cover about 700,000 
sq miles; no preliminary sheets without 
contours to be published but contours to 
be added as soon as practicable after the 
base sheets are prepared. The results to 
be published in advance sheet form on the 
scale of 1: 96,000 (8,000 ft to the inch) and 
in final form on the scale of 1:125,000 (ap- 
proximately 2 miles to the inch). 

b. The Board recommends showing on 
all preliminary sheets under (1) and (2) all 
fences and other property lines that can 
be identified on the photographs. Aerial 
photographs can be enlarged accurately to 
double scale and the base maps can be en- 
larged photographically to meet most of 
the needs of the various land use or land 
planning agencies. 

c. The foregoing meets the require- 
ments submitted by the various map-using 
agencies, with the exception of a few cases 
in which larger scales may be required. 
In the event that any agency, or agencies, 
need planimetric or contour maps on 


larger scales, involving additional field and 
office work, funds in addition to those 
recommended below will be required. 


5. Priority of Areas 

a. The Board tabulated graphically 
on a base map of the United States the 
mapped areas of continental United States 
exclusive of Alaska, showing thereon ap- 
proximately 810,000 sq miles covered by 
adequate maps, and approximately 
739,300 sq miles covered by inadequate 
maps needing resurveys, leaving about 
1,476,600 sq miles of unmapped territory. 

6. The Board also tabulated graphi- 
cally on a similar base map the unmapped 
and inadequately mapped areas, and 
recommends dividing them into three 
tentative priority groups (the first to be 
completed in two years, the second in the 
next three years, and the third in the last 
five years), with most of the inadequately 
mapped areas placed in the last group 
These priorities.are based on present re- 
quirements submitted by the various map- 
using agencies, but they must be subject 
to modification to meet changing needs. 


6. Estimates for Aerial Photography 

The Board found the amount of aerial 
photographs available for adequate map 
work in unmapped or inadequately 
mapped areas to cover about 100,000 sq 
miles. Additional aerial photographs will 
be required to cover about 2,000,000 sq 
miles, at an average cost of $2.50 per sq 
mile or a total of $5,340,000. It is doubt- 
ful that commercial aerial photographers 
will be willing to equip themselves with 
multiple-lens cameras suitable for a large 
part of the map work unless they can be 
assured in advance of work that will 
justify the expenditure. It is recom- 
mended, therefore, that the Federal air 
services cooperate in the aerial photog- 
raphy until civilian aerial photographers 
can meet the needs of the mapping agen- 
cies, or else that funds be made available 
to the Federal mapping agencies to pur- 
chase suitable mapping cameras to be 
furnished under bond to civilian photog- 
raphers. Full use should be made of 
stereoscopic plotting instruments for mak- 
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TasL_e I. SHhowrnec Detaris or NATIONAL MAPPING PROGRAM 
———ARrEA IN SQUARE MiLes——— — EstiMatep Cost ~ 
Prior Hor Vert Aerial Plan Contour Repro- Hor. Vert. Aerial Plan Contour Repro- 

ITY Vear irem Control Control Photos Maps Maps duction Control Control Photos Maps Maps duction TOTAL 
First 1 Equip. 500,000 200,000 200,000 10,000 290,000 1,200,000 
1 Ist Ord. Triang 1,800,000 1,800,000 
1 (1) 116,000 116,000 116,000 116,000 58,000 58,000 696.000 145,000 348,000 1,508,000 3,306,000 493,000 6,496,000 
l (2) 186.000 126.000 186,000 114,000 62,000 62,000 1,116,000 157,500 465,000 1,254,000 1,674,000 419,000 5,085,500 
l (3) 33,000 38,000 33,000 20,000 16 000 16,000 198,000 47,500 66,000 120,000 240,000 23,000 694,500 
1 Total 335,000 280,000 335,000 250,000 136,000 136,000 4,310,000 550,000 1,079,000 2,892,000 5,510,000 935,000 15,276,000 
2 Ist Ord. Triang 1,700,000 1,700,000 
2 (1) 50,000 50,000 50,000 50,000 58.000 58,000 300,000 2,500 150,000 650,000 3,306,000 361,000 4,829,500 
2 (2) 225.000 170.000 225.000 210.000 63,500 63,500 1,350,000 212,500 562,500 2,310,000 1,714,500 569,000 6,718,500 
2 (3) 60,000 60,000 60,000 40,000 16,300 16 300 360,000 75,000 120,000 240,900 244,500 30,300 1,069,800 
2 Total 335,000 280,000 335,000 300,000 137,800 137,800 3,710,000 350,000 832,500 3,200,000 5,265,000 960,300 i4 317,800 
First 1&2 Total 670,000 560,000 70,000 550,000 273,800 273,800 8,020,000 900,000 1,911,500 6,092,000 10,775,000 1,895,300 29,593,800 
Second 3 (1) 50,000 50,000 50,000 50,000 48,800 48,800 300,000 62,500 150,000 650,000 2,781,600 319,600 4,263,700 
: (2) 300,000 =180,000 250,000 260,000 122,700 122,700 1,800,000 225,000 625,000 2,860,000 3,312,900 880,800 9,703,700 
3 (3) 50,000 50,000 35,000 40,000 28,700 28,700 300,000 62,500 70,000 240,000 430,500 2,700 = 1,145,700 
3 Total 400,000 280,000 335,000 350,000 200,200 200,200 2,400,000 350,000 845,000 3,750,000 6,525,000 1,243,100 15,113,100 
4 (1) 50,000 50,000 50,000 50,000 48,700 48,700 300,000 62,500 150,000 650,000 2,775,900 319,150 4,257,550 
4 (2) 300,000 180,000 250,000 260,000 122,700 122,700 1,800,000 225,000 625,000 2,860,000 3,312,900 880,800 9,703,700 
4 (3) 50,000 50,000 35,000 40,000 28,700 28,700 300,000 62,500 70,000 240,000 430,500 42,700 1,145,700 
4 Total 400,000 280,000 335,000 350,000 200,100 200,100 2,400,000 350,000 845,000 3,750,000 6,519,300 1,242,650 15,106,950 

4 (1) 34,000 34,000 34,000 34,000 48,700 48,700 204,000 42,500 102,000 442,000 2,775,900 287,150 3,853,550 

5 (2) 200,000 180,000 250,000 260,000 122,700 122,700 1,200,000 225,000 625,000 2,860,000 3,312,900 880,800 9,103,700 
5 (3) 150,000 66,000 51,000 40,000 28,800 28,800 900,000 82,500 102,000 240,000 432,000 42,800 1,799,300 
5 Total 384,000 280,000 335,000 334,000 200,200 200,200 2,304,000 350,000 829,000 3,542,000 6,520,800 1,210,750 14,756,550 
Second 3-4-5 Total 1,184,000 840,000 1,005,000 1,034,000 600,500 600,500 7,104,000 1,050,000 2,519,000 11,042,000 19,565,100 3,696,500 44,976,600 
Third 6 (1) 20,000 0 eee ssthue.” chawds. deeddte 1,140,000 90,000 1,230,000 
th (2) 5,000 140,000 55,000 62,000 120,000 120,000 30,000 175,000 137,500 682,000 3,240,000 573,000 4,837,500 
6 3) 357,000 140,000 270,000 238,000 125,000 125,000 2,142,000 175,000 540,000 1,428,000 1,875,000 208,300 6,368,300 
6 Total 362,000 280,000 425,000 300,000 265,000 325,000 2,172,000 350,000 677,500 2,110,000 6,255,000 871,300 12,435,800 
7 1) ; ; 17,800 17,800 erry 1,014,600 80,100 1,094,700 
7 (2) 140,000 50,000 150,000 150,000 Bae oo scens 550,000 4,050,000 675,000 5,450,000 
7 (3) 140,000 216,000 166,000 157,200 157,200. ....... 175,000 432,000 996,000 2,358,000 215,300 4,176,300 
7 Total ‘ 280,000 216,000 216,000 325,000 325,000 350,000 432,000 1,546,000 7,422,600 970,400 10,721,000 

s (1) eee . ° coseees eseee eoeseees 
8 (2) ‘ 100,000 enone 150,000 150,000 125,000 ae : 4,050,000 600,000 4,775,000 
s (3) 156,000 116,000 150,000 150,000. ....... 129,000 696,000 2,250,000 190,600 3,265,600 
8 Total ...... 256,000 .. 116,000 300,000 300,000 ....... 254,000 696,000 6,300,000 790,600 8,040,600 

9 (1) os ‘ steeee #eqdns = 0  bessesse absens. “Seeenee 
9 (2) ‘ 160,000 160,000. . : - ; sidan ‘ Sia 4,320,000 640,000 4,960,000 
9 (3) RROGBD BIGGS ccceses sesso ceases ieeadsa 1,650,000 110,000 1,760,000 
9 Tota 270,000 270,000 “ale sae 5,970,000 750,000 6,720,000 

10 | ee ee ee ee ee eee eee Pe ee ee 
10 (2) 142,400 142,400 3,844,800 569,600 4.414400 
10 (3) 39,300 39,300 589,500 39,300 628,800 
10 Total 181,700 De 6teecnes:. § Sedecd | ‘eedaen . Gheenes 4,434,300 608,900 5,043,200 
Third 6-10 Total 162,000 816,000 541,000 632,000 1,341,700 1,341,700 2,172,000 954,000 1,109,500 4,352,000 30,381,900 3,991,200 42,960,600 


2,216,000 2,216,000 2,216,000 2,216,000 2,216,000 2,216,000 17,296,000 2,904,000 5,540,000 21,486,000 60,722,000 9,583,000 117,531,000 


Grand total... 
Nore: Reproduction items are included in same year as contour map items, but they may lag from 6 months to 1 year behind contour mapping. 





ing contour maps, especially in all areas 
which are not too heavily timbered and 
which are to be mapped with a contour 
interval of 20 ft or larger. The Board 
recommends that at least $200,000 be 
made available for the purchase of map- 
ping cameras and stereoscopic plotting 
instruments, making a total of $5,540,000 
for aerial photography. 


7. Estimates for Control Surveys 


The Board investigated the amount of 
horizontal and vertical control available 
and estimated the amount required to 
complete the mapping program. It 
recommends the completion of the 25- 
mile spacing of first- and second-order 
arcs of triangulation at an estimated cost 
of $3,500,000, and the extension of supple- 
mental horizontal and vertical control 
surveys designed to provide the required 
number of additional points on each map 
sheet, at an estimated cost of $16,000,000. 
This, with an estimated requirement of 
$700,000 for instruments, trucks, and 


towers, will completely control the area 
of continental United States exclusive of 
Alaska for the purposes of this mapping 
program at a total cost of $20,200,000. 


8. Estimates of Mapping Costs 


The Board investigated the cost of each 
item in the planimetric and contour-map 
program and submits the following 
estimates of average cost, exclusive of 
control surveys, aerial photography, and 
map reproduction, under each of the three 
classifications given above: 


(1) Planimetric maps, 300,000 sq miles 
at $13 per sq mile . . . $3,900,000 
Contour maps, 300,000 sq miles at 

$57 per sq mile 17,100,000 

(2) Planimetric maps, 1,216,000 sq miles 
at $11 per sq mile. . . . 13,376,000 
Contour maps, 1,216,000 sq miles at 

$27 per sq mile. . . . 32,832,000 

(3) Base maps, 700,000 sq miles at $6 per 
sq mile 4,200,000 


Contour maps, 700,000 sq miles at 
$15 per sq mile 10,500,000 


9. Property Maps and Mosaics 


The Board feels that the making of 
ownership maps or mosaics, showing 
individual farms and other tracts of land 
with their acreage and the names of the 
owners, should not be a part of the pri- 
mary mapping program but should be 
carried on by states, counties, or Federal 
agencies after the base maps have been 
prepared. The Board believes that these 
agencies could plot ownership data on 
individual aerial photographs, which offer 
the best means of acquiring the data, be- 
cause the owner can see a picture of his 
farm and adjoining land owners can usu- 
ally indicate to the surveyor an acceptable 
line between two farms. The acreage of 
each farm or field can then be scaled or 
measured with a planimeter and the data 
transferred to the base map or to a mosaic 
made from ratioed prints of the same 
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photographs used in making the base map 
and in acquiring the ownership data. The 
legal reestablishment of property lines is a 
very expensive procedure and cannot be a 
part of the primary mapping program. 

10. Estimates for Map Reproduction 

a. The Board investigated the methods 
and the cost of reproduction of adequate 
editions of maps prepared under the three 
classifications given above and recom- 
mends four-color reproduction of plani- 
metric sheets, one-color reproduction of 
advance sheets of contour maps, and five- 
color reproduction of final contour sheets, 
with all of the reproduction by photo- 
lithography, except possibly the most 
intricate final contour maps, which should 
be printed from plates made by copper 
plate or glass engraving. 

b. The estimates of cost for map re- 
production are as follows: 


(1) Planimetric maps, 300,000 sq miles 
at $2.00 per sq mile. . $ 600,000 
Advance contour sheets, 300,000 sq 
miles at $1.00 per sq mile. 300,000 

Final contour maps, 300,000 sq miles 

at $3.50 per sq mile. . . 1,050,000 

(2) Planimetric maps, 1,216,000 sq miles 
at $1.50 per sq mile. . . 1,824,000 
Advance contour sheets, 1,216,000 sq 
miles at $0.50 per sq mile. 608,000 

Final contour maps, 1,216,000 sq miles 

at $3.50 per sq mile. . . 4,256,000 

(3) Advance contour sheets, 700,000 sq 
miles at $0.35 per sq mile. 245,000 

Final contour maps, 700,000 sq miles 

at $1.00 per sq mile. . . 700,000 


11. Total estimated Cost 


a. The total estimated cost of com- 
pletion of the mapping of the United 
States according to the above schedule, 
including the resurvey of inadequately 
mapped areas, and the purchase of addi- 
tional instruments and trucks, but ex- 
cluding the making of property maps or 
mosaics, is tabulated as follows: 


Control surveys . $ 20,200,000 
Aerial photography . 5,540,000 
Planimetric mapping . . 21,486,000 
Contour mapping 60,722,000 
Reproduction . 9,583,000 
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b. The total area to be mapped in- 
volves about 2,200,000 sq miles, so that 
the average cost involves an expendi- 
ture of about $54 per sq mile, or about 8 
cents per acre. 


12. Program 


a. In view of the urgent need of maps 
by all Federal planning and land use 
agencies at the present time the Board has 
provided a program which contemplates 
completing all of the mapping of areas‘ 
requested by these agencies in two years. 
When the magnitude of the project and 
its wide dissemination in all parts of the 
country is considered, an orderly and 
cficient prosecution of the work will not 
permit reducing this estimate. The whole 
program is planned for completion in a 


period of 10 years, in which the horizontal 
control will be finished in 6 years, the 
planimetric mapping in 7 years, the 
vertical control in 8 years, and the final 
contouring in 10 years. The different 
elements of such a program should be 
coordinated so that they will proceed in a 
logical manner and contour mapping will 
proceed as soon as the planimetric base 
maps are prepared. 

b. The Board recommends that funds 
be made available in accordance with the 
following table, based on the detailed 
estimates shown in Table I: 


First year . $ 15,000,000 
Second year . 15,000,000 
Third year . 15,000,000 
Fourth year . 15,000,000 
Fifth year. 15,000,000 
Sixth year . 12,000,000 
Seventh year . 10,000,000 
Eighth year . 8,000,000 
Ninth year. 7,000,000 
Tenth year . 5,531,000 

Total. ...... $17,531,000 


13. Federal Interest 


The Board recommends that the pro- 
gram be 100 per cent Federal, and that it 
be financed from Federal funds, except 
that where state or civic subdivisions de- 
sire larger scale maps than are now in- 
cluded in the program, such agencies will 
bear the additional cost thereof. 


14. Agencies Available to Carry Out 
Program 


The Federal Government now maintains 
in the U. S. Geological Survey and the 
U.S. Coast and Geodetic Survey basic map- 
ping agencies entirely competent to carry 
out the Board’s program. The Board 
recommends that funds necessary for con- 
trol, and equipment pertaining thereto, in 
this program be made available to the 
U. S. Coast and Geodetic Survey, and 
that all other funds be made available 
for use by the U. S. Geological Survey. 

For the Board: 
F. B. Wiiey, Lieutenant Colonel, 
Corps of Engineers, Chairman 
of the Board 
Washington, D.C. 
November 13, 1934 





National Resources Board 
Reports 


BROAD OUTLINES of a program of long- 
range planning by which the natural re- 
sources of the nation will be conserved and 
utilized for the benefit of all, now and in 
the future, are stated in the report of the 
National Resources Board dated Decem- 
ber 1, 1934, and submitted to the President 
of the United States. The principal 
recommendation of the board is the 
development of a permanent agency to 
plan for the nation on a scientific basis 
and with an understanding of all the 
elements involved in the problem. 

According to the board’s report, as the 
program is carried through it may be ex- 
pected to: 
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“1. Provide for the systematic de- 
velopment of our water resources for pur- 
poses of sanitation, power, industrial uses, 
transportation, recreation, domestic con- 
sumption, and other collateral uses on a 
far higher level than ever before. 

“2. Remove the recurring menace of 
great floods and vast losses to persons and 
property. 

“3. End the heavy losses of soil caused 
by uncontrolled erosion. 

“4. Eliminate the use of land incap- 
able of affording a minimum standard of 
living, develop agricultural production on 
the most suitable soils only, and aid in 
raising the standards of living in many 
agricultural regions. 

“5. End the wasteful use of our mineral 
resources and substitute a national policy 
of mineral conservation. 

“6. Make available large areas of 
land for purposes of popular recreation. 

“7. Assemble basic data in regard to 
mapping, public finance, and population, 
necessary for national planning. 

“8. Avoid the extravagance caused by 
failure to coordinate public works— 
Federal, state, and local; bring about bet- 
ter programming of socially useful public 
works; prepare public works projects 
suitable, if desired, for use in emergency 
situations. 

“9. Provide for continuous long-range 
planning of land, water, and mineral re- 
sources in relation to each other and to the 
larger background of the social and eco- 
nomic life in which they are set.”’ 

Commenting on these findings, the 
board states: 

“It is, of course, idle to expect that the 
mere declaration of a set of policies will 
automatically produce such results. Leg- 
islation, administration, cooperation of 
many different types of government on 
many levels, and strongly supporting 
public opinion—all are necessary to bring 
about substantial changes of the kind just 
indicated. Nor can it be forgotten that 
the use of natural resources is not a thing 
apart, but involved closely in the whole 
mass of human activities, with industry, 
labor, finance, taxation. Natural re- 
sources planning is not planning at all if it 
leaves out of account the many vital 
factors in our economic and social life, 
the resultant of which makes a standard of 
living. 

“It is the judgment of your board, how- 
ever, that the broad policies here outlined, 
would, if put into practical execution, 
with the hearty and continuing support 
of the Government and the people of the 
nation, lead to very substantial gains in the 
nation’s wealth and in the broad distribu- 
tion of human welfare at which our 
national policy aims.”’ 

In addition to the findings and recom- 
mendations of the board, Part I, the re- 
port includes detailed reports from its 
Land Planning Committee, Part II; its 
Water Planning Committee, Part III; 
its Planning Committee for Mineral 
Policy, Part IV; and its Board of Surveys 
and Maps, Part V. Elsewhere in this 
issue the report of the Board of Surveys 
and Maps, Part V, is printed in full. On 
December 1, 1934, Part I was sent to the 

















President, and since that time other parts 
have been forwarded to him and their 
contents made public as completed 

At the head of the National Resources 
Board is the Secretary of the Interior, 
Harold L. Ickes, as chairman; and the 
personnel consists of George H. Dern, 
Secretary of War; Henry A. Wallace, 
Secretary of Agriculture; Daniel C 
Roper, Secretary of Commerce; Frances 
Perkins, Secretary of Labor; and Harry 
L. Hopkins, Federal Emergency Relief Ad- 
ministrator. There is also a_ civilian 
advisory committee consisting of Frederic 
C. Delano, Charles E. Merriam, and 
Wesley C. Mitchell, who are also members 
of the board. On the staff are Dr. L. C 
Gray, director of the Land Section, and 
Morris L. Cooke, director of the Water 
Section and chairman of the Water Plan- 
ning Committee 

The Water Planning Committee is the 
same as the Mississippi Valley Committee 
of the PWA, whose comprehensive report 
on the flood control, low-water control, 
navigation, power, water supply, sanita- 
tion, and erosion in the great central 
valley was presented to Harold L. Ickes, 
Administrator, on October 1, 1934. This 
report is now on file in the Society's 
Reading Room. The personnel of the 
Water Planning Committee is as follows: 
Mr. Cooke, chairman; H. H. Barrows; 
H. S. Persons; H. S. Crocker, Past- 
President Am. Soc. C.E.; G. E. Edgerton, 
C. H. Paul, and S. M. Woodward, Mem- 
Soc. C.E.; and Thorndike 


bers Am 
C.E., Executive 


Saville, M. Am. Soc 
Engineer 





Engineering Index 
Incorporates 


ENGINEERING INDex, Inc., is now mak- 
ing an appeal to the nation’s industry 
operating in technical fields for a working 
capital fund of approximately $160,000. 
With this fund it will continue its present 
service and spread its use throughout the 
engineering offices, libraries, and colleges 
of the country. According to Collins P. 
Bliss, dean of the School of Engineering 
at New York University and president of 
the Board of Directors of the Index, such a 
fund will suffice for a five-year period, 
after which it is estimated that the service 
will be self-sustaining. Thus will this 
fifty-year-old engineering institution enter 
a new and wider field. 

In June of 1934 the Index was formally 
incorporated as a non-profit-making or- 
ganization. This followed an extensive 
study by an outside organization, which 
developed the conclusions that the Index 
service is unique in its field and, for 
scientific purposes, is not duplicated by 
any other indexing and abstracting service; 
that if it were not for the Index, the 
engineering field would be the only major 
field of scientific knowledge without a 
complete and effective organization of its 
current literature; that precedent for a 
campaign in industry for the Index is 
found in the raising of money for coopera- 
tive industrial research, of which there 
has been an increasing amount even dur- 
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ing the depression; and that the Index is 
an important if not a vital aid to indus- 
trial research and is widely used in that 
capacity. 

The study last spring included a cross 
section of opinion in the profession, ob- 
tained through personal interviews with 
representative engineers in New York, 
Philadelphia, Boston, Detroit, and Chi- 
cago. The majority opinion was that the 
Index should by all means be preserved; 
and further, that the responsibility for 
saving it, by giving it a capital fund with 
which to operate, rests upon industry. 

To those not already familiar with the 
Index, it may be described as a virtually 
complete catalogue, with annotations, of 
periodical literature in all branches of 
engineering. The merits claimed for the 
service include completeness, descriptive- 
ness, promptness, and accuracy. The 
Index is published in two separate forms. 
The annual volume is roughly similar to 
complete indexes in other scientific fields, 
such as Index Medicus in the medical 
field. More unusual is the card service, 
which is a cumulative card index of 
technical periodical literature subdivided 
into approximately 280 divisions, which 
may be had in any desired combination. 
About 2,000 publications, including those 
of the Society, are reviewed by Index edi- 
tors. These periodicals come from 40 
countries and are in 20 languages. The 
department, ‘‘Current Periodical Litera- 
ture,’’ which has appeared in each issue of 
Crvi_ ENGINEERING to date, contains three 
pages of abstracts of civil engineering 
articles prepared by the Index Service. 

The charter of the Engineering Index, 
Inc., a non-profit-making corporation 
under the New York State law, provides 
for 50 trustee members who are to repre- 
sent all the important engineering bodies 
in the country. Plans for the campaign 
call for a National Campaign Committee 
and local committees for each of 12 
industrial centers. National Committee 
headquarters have been established at 25 
West 43d Street, New York, N.Y. 





Bridge Design Competition 


FoR THE SEVENTH year the American 
Institute of Steel Construction announces 
a bridge design competition for students of 
engineering and architecture. Since the 
purpose is to encourage improvement in 
the appearance of steel bridges, the contest 
is open to students registered in any recog- 
nized technical school of the United States. 
Cash prizes of $100 and $50 are to be 
given for the designs awarded first and 
second place, respectively, and suitable 
certificates will be presented to those who 
receive honorable mention. 

A grade-crossing elimination project is 
the assignment —a two-lane highway cross- 
ing a railroad and another highway parallel 
to the railroad. The contest is to be 
divided into two parts, first a preliminary 
drawing from each contestant, from which 
will be chosen the designs deemed worthy 
of development in final form. The pre- 
liminary drawings must be received by 
March 16, 1935, and the final designs by 





Vou. 5, No.2 
April 27, 1935, at the offices of the Ameri- 
can Institute of Steel Construction, 200 
Madison Avenue, New York, N.Y. In- 
formation regarding details of the contest 
may be obtained at the same address. 





NEWS OF ENGINEERS 


From Correspondence and Society Files 





B. F. WriuraMs is now employed as a 
PWA engineer inspector on port construc- 
tion work at Brownsville, Tex., for the 
Brownsville Navigation District. He was 
formerly State Reclamation Engineer of 
Texas. 


C. W. Haasis recently received a PWA 
appointment as assistant state engineer 
inspector for Tennessee and Kentucky. 
His headquarters are in Nashville, Tenn. 


DonaALD O. NELSON has accepted an 
appointment as structural engineer for 
Mason-Walsh-Atkinson-Kier, contractors 
on the Grand Coulee Dam. 


NicoLtas E. MANASSEH has been pro- 
moted to the position of resident civil 
engineer in Tripoli (Lebanon) for the 
Iraq Petroleum Company. 


WituiaM M. Spann, who was formerly 
in the Missouri State Engineer’s Office, 
has now been made president of the Tuttle- 
Ayres-Woodard Company, a firm engaged 
in general surveying and engineering 
practice in Kansas City, Mo., and vicinity. 


Sam A. Nrxon has resigned from the 
staff of the Agricultural and Mechanical 
College of Texas to accept a position as 
civil engineer in the Soil Erosion Service 
of the U. S. Department of the Interior. 
His headquarters are at Temple, Tex. 


Epwin H. Eaton, formerly assistant 
engineer with the George H. Flinn Cor- 
poration, of Elmhurst, N.Y., has accepted 
a position in the Real Estate Department 
of the Bond and Mortage Guarantee Cor- 
poration, in Brooklyn, N.Y. 


CARLOS QurrRIno SrmOes has been ap- 
pointed administrative director in the 
State Highway Department of the Re- 
public of Brazil. Until recently he held 
the position of acting director of the same 
department. 


CHARLES V. Brown, JR., formerly with 
the U. S. Waterways Experiment Station 
at Vicksburg, Miss., is now a junior engi- 
neer with the Beach Erosion Board, in the 
office of the Chief of Engineers, U.S. 
Army, with headquarters in Washington, 


D.C. 


H. S. Rressor has been promoted from 
the grade of junior civil engineer to that 
of associate agricultural engineer in the 
U.S. Department of Agriculture. He is in 
charge of engineering investigations for 
the Red Plains Soil Erosion Experiment 
Station in Guthrie, Okla. 
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\. F. Barcray, formerly chief engineer 
the New Orleans Public Belt Railroad, 

been appointed general manager of 
. railroad, with offices in New Orleans, 
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M. J. C. ANDREWs is now employed as 
an assistant to the sanitary engineer of 
the city of Seattle, engaged in making a 
survey of the sanitary conditions of that 
city and of King County. 


2 
© 


H. S. Jacosy has severed his connection 
with the NRA to join the staff of Ohio 
State University in the capacity of direc- 
tor of industrial research. His head- 
quarters are in Columbus, Ohio. 








Changes in Membership Grades 


Additions, Transfers, Reinstatements, Deaths, and Resignations 
From December 10, 1934, to January 9, 1935, Inclusive 








AppITIONS TO MEMBERSHIP 


AneLson, HAROLD NorMan (Jun. '34), Chainman, 
State Highway Dept., 2204 East 35th St., 
racoma, Wash. 

AKKERMAN, WiLt1AM Herman (Jun. '34), 7316 
Satsuma St., Houston, Tex. 

Arnotp, Cecm Cusnuman (Assoc. M. '34), 
Bridge Designer, State Dept. of Highways 
(Res., 317 East 21st Ave.), Olympia, Wash. 

Atwet_, Kennets Ti_pen (Jun. '34), 740 East 
3d, South, Salt Lake City, Utah. 

Baker, STANLEY LoREN (Jun. '34), Sewerage 
Supt., City Hall, Newton, Iowa. 

Beatt, RaLpu Ropney (Jun. '34), Bealsville, Pa 

BeLKNAP, EpwaRD MANsrriecp (Jun. '34), Junior 
Computer, Soils Laboratory, Corps of Engrs., 
U.S.A. (Res., 961 Brighton Boulevard), Zanes- 
ville, Ohio. 

Botta, Apetmo (Jun. °34), 96 North 6th St., 
Paterson, N.J. 

Brapiey, CHarRves Smite (Jun. '34), 2001 Harri- 
son Boulevard, Boise, Idaho. 

Brice, HerMAN Dyer (Jun. '34), Field Engr., 
U.S. Geological Survey, Pleasantville, lowa. 

Brown, GeorGe Frank (Assoc. M. '34), 1177 
Tremaine Ave., Los Angeles, Calif. 

Cuas, Vicror (Jun. °34), 2012 Eighth St., 
Columbus, Nebr. 

Cocen, Sor (Jun. '34), 100 South Harper Ave., 
Los Angeles, Calif. 

DARLING, JAMES WiLtraM (Jun. '34), 2008 Poplar 
Ave , Kansas City, Mo. 

Davipson, lan MacLeop (Jun. '34), 95 Temple 
Ave., Newnan, Ga. 

Dietz, Joun Rapwaer (Jun. "34), 33 Powderly 
St., Carbondale, Pa. 

FALKNER, Francis Howarp (Jun. '34), Lieut., 
Corps of Engrs., USA., Asst. Director, 
U.S. Waterways Experiment Station, Box 665, 
Vicksburg, Miss. 

FEDERMAN, BENJAMIN Samus (Jun. '34), 2985 
Botanical Sq., New York, N.Y. 

FiscHer, Merte Epwarp (Jun. '34), With State 
Highway Dept. (Res., 1355 Forty-fourth St.), 
Sacramento, Calif. ‘ 

Fisuer, Witt1aM (Jun. '34), 2351 Centre Ave., 
Pittsburgh, Pa. 

FLATAU, Freperic Myer (Jun. '34), Civ. Engr., 
Willmut Gas & Oil Co., Box 1407, Hattiesburg, 
Miss 

Foutz, FRANKLIN J. (Jun. '34), Route 2, Box 102, 
Phoenix, Ariz. 

Frepericks, CHARLES WittramM (Jun. ‘°34), 
Draftsman, Met. Water Dist. of Southern 
California, 715 West 30th St., Los Angeles, 
Calif 

Focus, Ropert Joun (Jun. '34), 744 Westminster 
Rd., Brooklyn, N.Y. 

FURLONG, Wray Currrorp (Jun. °34), Care, 
State Highway Comm., Leon, lowa. 

GLeBson, WititiaM Paut (Jun. 34), 1152 Bryant 
Ave., New York, N.Y. 

GOLDBERG, Samuet (Jun. 34), 1636 St. Nicholas 
Ave., New York, N.Y. 

Gorpon, Istpor (Jun. '34), Eng. Asst., Bureau of 
Eng. Constr. (Res., 241 Henry St.), New York, 
N.Y 


Graer, Freperick Ernest, Jr. (Jun. ‘'34) 
1524 North 62d St., Philadelphia, Pa. 

Grapes, Frank Epwarp (Jun. "34), 431 River- 
side Drive, New York, N.Y. 

Gray, GARLAND Lee (Jun. '34), With Met. Water 
Dist. of Southern California, 1418 Paseo del 
Mar, San Pedro, Calif. 

Greene, Roperts WestTerRvect (Jun. '34), 295 
Hook P1., Ithaca, N.Y. 

GREENLAW, ARNOLD Zr1gGLeR (Jun. '34), Care, 
U. S. Bureau of Reclamation, Earp, Calif. 

GreensPpan, Noan (Jun. °34), 359 Elton St., 
Brooklyn, N.Y. 

Gutman, Henry (M. °34), Chf. Draftsman, 
Bridge Dept., D. L. & W. R.R., Hoboken, 
N.J. (Res., 214 East 20th St., New York, N.Y.). 

HarGrRAve, Witt1aM Percy (Assoc. M. '34), 
Office Engr., S. P. Co. (Res., 2449 Donner 
Way), Sacramento, Calif. 

Harton, Tuomas Gorpon (Jun. '34), Rodman, 
Eng. Service Div., Tennessee Val. Authority, 
Wilson Dam, Ala. 

Havviak, Wriii1aM Ricwarp (Jun. '34), 302 Harri- 
son Ave., Avalon, Pa. 

Hepin, Wirt1amM Nets (Jun. °34), 2312 Federal 
Ave., Seattle, Wash. 

Hitt, Crark Asncrart (Jun. '34), Care, Arthur 
Thomas, 524 Bartlett Ave., Woodland, Calif 
Hotman, Epwin Asa (Jun. '34), 85 Eaton PI, 

East Orange, N.J. 

Houser, Howarp Ray (Jun. '34), With Frigi- 
daire Div., General Motors Corp., 230 Lonsdale 
Ave., Dayton, Ohio. 

Howe, Artuur Kino (Jun. '34), Eng. Apprentice, 
P. R. R., New York Div., Jersey City, N.J 
(Res., 697 Potomac Ave., Buffalo, N.Y.). 

Hvusacs, Kennetu Georce (Jun. '34), 18 Tiffany 
P1., Irvington, N.J. 

Jaconson, Ase Ciirrorp (Jun. "34), 2309 Chelsea 
Terrace, Baltimore, Md. 

Jewett, Ricwarp Lee (Jun. 34), Fort Hum- 
phreys, Va. 

Jounson, Norman Srantey (Jun. ‘34), 424 
North Lake Ave., Pasadena, Calif. 

Jounson, Water Harotp (Assoc. M. °34), 
Res. Engr., State Div. of Highways, Sacra 
mento (Res., 8 North Primrose St., Alham- 
bra), Calif. 

Jorpan, Apranam (Jun. '34), 315 Sanford Ave., 
Newark, N.J 





TOTAL MEMBERSHIP AS OF 
JANUARY 9, 1935 
See Sere 5,686 
Associate Members....... 6,078 
Corporate Members.. 11,764 
Honorary Members....... 18 
Rs othe mre ane 5,041 
NS. sis pe aaue alan 98 
Se 4 
1 a eet 14,925 
| _ 











Kwnez, Cosmo Mintn (Assoc. M. '34), 140 Clare 
mont Ave., New York, N.Y. 

Krum, Eric TamiMaAN (Jun. '34), 1336 East 
Main St., Columbus, Ohio. 

LARKIN, FRANKLIN JONATHAN (Jun. °34), Care, 
The Dravo Contr. Co., Red House, W.Va. 

Lewis, Joun Atpert (Assoc. M. "34), With Civ. 
Works Administration and Temporary Emer- 
gency Relief Administration of Dutchess 
County, R.D. 1, Hopewell Junction, N.Y. 

Lusk, Cuar_es Benton (Jun. '34), 229 Ferguson 
Ave., Wood River, Ill. 

Lutes, Davip Wau.ace (Jun. '34), Care, Bureau 
of Reclamation, All-American Canal, Yuma, 
Ariz. 

Lyncu, Vincent Josern (Jun. 34), 159 Burton 
Ave., Hasbrouck Heights, NJ. 

McIntosu, Water Townsenp (M. '34), Estate 
Planner, Empire State Bldg., New York, N.Y. 
(Res., 15 Park St., Tenafly, N.J.) 

McNarre, ArtHuR James (Jun. 34), 422 West 
7th St., Leadville, Colo. 

Martin, Hucer Frep (Jun. 34), 4841 Tremont, 
Dallas, Tex. 

MELTON, THORNTON CARTER (Assoc. M. '34), 
Chf. of Party, State Highway Comm., Rich- 
mond, Va. 

Mena, Cart LeRoy (Assoc. M. '34), Asst. Engr., 
U.S. Bureau of Reclamation, Camp Verde, 
Ariz. 

MERRYPFIELD, Frepv (Assoc. M. °34), Asst. Prof., 
Civ. Eng. Oregon State Coll. (Res. 131 North 
23d St.), Corvallis, Ore. 

Moors, Byrp Lee (Assoc. M. '34), Chf. Designer, 
State Highway Dept., Div. 6 (Res., 453 Long 
fellow), Kirkwood, Mo. 

Neiman, HerMAN BuRBANK (Assoc. M. '34), 
Field Engr. and Supt., United Engrs. & Con- 
structors, Inc., 1401 Arch St. (Res., 6622 
Morris Park Rd.), Philadelphia, Pa. 

Nev, Freperick Wiitson (Jun. '34), Transit- 
man, New Jersey Riparian Survey, Mon- 
mouth County Rivers, Box 6, Leonardo, 
N.J. 

Newton, North Henkre (Jun. 34), R.R. 2, 
Urbana, Ohio. 

Nvufiez y Cancro, Emir10 Leopoipo (Jun. '34), 
3823 Beecher St., N.W., Washington, D.C. 

Owens, Joun Custer (Assoc. M. '34), Box 551, 
Newark, Ohio. 

Pickett, Grorce Henry (Jun. 34), 274 Mar- 
guerita Lane, Pasadena, Calif 

Picxron, Fetrx Cortey (Jun. '34), Box 76, 
Damascus, Ga 

Potiock, Stpney (Jun. '34), 245 Rosedale Drive, 
Pottstown, Pa 

Rexwortny, Epwarp Sipree (Jun. 34), 2085 
Sacramento St., San Francisco, Calif. 

Scunerper, Cuartes Georce (Jun. °34), 38 
Wickes Ave., Yonkers, N.Y. 

Scureiner, JoHN Epwarp (Jun. °34), 4504 
Washington Boulevard, Chicago, Ill. 

Scuven_e, Martin Louis (Jun. °34), 9316 
Seventh Ave., South, Seattle, Wash 

Srmmmonps, JuLes Gorrrriep (Jun. 34), Asst. to 
Maintenance Engr., Bing & Bing, 119 West 
40th St. (Res., 1560 Amsterdam Ave.), New 
York, N.Y. 

















Smaut, Ro_anp Ropert (Jun. '34), 2537 Valen- 
tine Ave., New York, N.Y. 

Ssirn, Jerrerson Lusk (Jun. 34), 8415 Prit 
chard Pl., New Orleans, La. 

Sxett, Joun Raymonp (Jun. °34), Instr., Civ. 
Eng., Hangchow Christian Coll., Zakow, Che., 
China 

Stevens, Wiut1am Conprr (Jun. 34), 1850 
Righty-fifth St., Brooklyn, N.Y 

Srraus, Harowtp Seto (Jun. 34), 2440 Win- 
chester Ave, Ashland, Ky 

TaYLor, Georce Epwarp, Jr. (Jun. '34), Field 
Engr., Annapolis Met. Sewer Comm. (Res., 105 
Prince George St.), Annapolis, Md 

Tuompson, Rosert Wiut1am, Jr. (Jun. 34), 
1626 North Dover St., Philadelphia, Pa 

Tuomrpson, THomas Fietos (Jun. 34), With 
Bridge Dept., State Highway Comm., 301 
North East 23d St., Oklahoma City, Okla 

Torsxy, Nicnoras Kaprron (Assoc M. °32), 
420 East 130th St., New York, N.Y 

Vernier, Ropert Lovurs (Jun. ‘'34), .Junior 
Engr., Standard Oil Co. of California, San 
Francisco (Res., 679 Mirada Ave., Stanford 
University), Calif 

Watrrer, Joun Dare (Jun. '34), Care, Soil Erosion 
Service, Galva, Ill. 

Writiams, Atoystus Jonn (Assoc. M. ‘34), 
Eng. Asst., Dept. of Sanitation, 54 Lafayette 
St.. New York (Res, 32-11 Eighty-third 
St., Jackson Heights), N.Y 

Witttams, Betmont Murray (Jun. °34), 
Curry Rd., Schenectady, N.Y 

Witte, Lavern J. (Jun. 34), Rodman, State 
Highway Dept., lone, Wash. 

Wintz, Eopwarp Ramsey (Jun. "34), Junior Civ. 
Engr, Met. Water Dist. of Southern Cali- 
fornia, 3208 Mulberry St., Riverside, Calif 

Zarr, Lioyvp Orro (Jun. '34), Junior Engr 
Humble Oi! & Refining Co., Tomball! (Res., 
600 Byrne St., Houston), Tex. 


MemMBeERSHIP TRANSFERS 


Bootn, DonaLp Prentice (Jun. '29; Assoc. M 
'34), Lieut., Corps of Engrs., U.S.A., Asst. to 
Dist. Engr., 255 Federal Bidg., Rock Island, 
I! 

<ressy, Frank Beecuer (Jun. "27; Assoc. M 
34), Res. Engr. of Constr., State Dept. of 
Public Works, Div. of Highways, Los Angeles 
(Res., 247 Santa Ana Ave., Long Beach), 
Calif 

Durry, WrittaM Bernarp (Jun. '27; Assoc. M. 
34), Supt. of Public Works (Res., 72 Greene 
St.), North Andover, Mass 

Evi, Merte Witson (Jun.'29; Assoc. M. '34), 
Asst. Highway Engr., State Highway Comm., 
Box 702, Bishop, Calif 

Hennes, Ropert GranamM (Jun. '29; Assoc. M 
34), Instr., Civ. Eng., Dept. of Civ. Eng., 
Univ. of Washington, Seattle, Wash 

Kune, Witmer Ziscenrvuss (Assoc. M. ‘20; 
M. '34), Associate Civ. Engr., 4th Naval Dist., 
Navy Dept., Public Works Dept., Navy Yard 
(Res, 203 West Tabor Rd.), Philadelphia, 
Pa 

Mason, Henry McCracken (Jun. ‘27 
M. °34), Concrete Technician, U. S. Engrs., 
Bonneville Dam, Warrendale, Ore 


Assoc 


Scurmemer, Howarp Aucoust (Jun. "24; Assoc. M 
34), Structural Engr., McClintic-Marshall 
Corporation, San Francisco (Res., 1444 Four- 
teenth St., Oakland), Calif 

Seerty, Homer Russet (Jun. ‘23; Assoc. M 
20: M. '34), Res. Engr., Triborough Bridge 
Authority, 111 Eighth Ave., New York, N.Y 
Res., 82 Joyce Rd., Tenafly, N.J.) 

Suvutrs, Eimer Epwarp (Assoc. M. '27; M 
34). Cons. Civ. Eng. (F. Shutts & Sons), 
921!'/+ Ryan St., Lake Charles, La 

Srantey, Roperr TaLemMapoes (Jun. '26; Assoc. 

Bridge Draftsman, State Highway 

Comm., 1000 North Capitol St., Salem, Ore. 


REINSTATEMENTS 


ALTMAN, FRANK StorK, Assoc. M., reinstated 
Jan. 1, 1935. 

Broome, ALFrep R., Assoc. M., reinstated Jan. 
1, 1935 
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Frietp, Georce Apprson, Assoc. M., reinstated 
Jan. 2, 1935. 

Frienpty, Huco Henry, Assoc. M., reinstated 
Jan. 7, 1935 

Hamitton, Georce WeLuincTon, M., reinstated 
Jan. 4, 1935 

Hastey, Tuomas RicHarp, M., reinstated Jan. 1, 
1935. 

Hriver, Roperrt J., Assoc. M., reinstated Jan. 1, 
1935. 

Horkiewicz, Wiri11aM Josern, Jun., reinstated 
Jan. 8, 1935 

MCNAMARA, Nei Stuart, Assoc. M., reinstated 
Jan. 4, 1935 

Ramey, ALLEN, Assoc. M., reinstated Jan. 5, 1935. 

Roperts, Joun Donan, Jun., reinstated Jan. 2, 
1935. 

Votaw, France Epcar, Assoc. M., reinstated 
Jan. 1, 1935 


RESIGNATIONS 


ALunc, Kenneta Davenport, Jun., resigned 
Dec. 11, 1934 

Barser, Cirrron Aser, Jun., resigned Dec. 31, 
1934. 

BRENNAN, WiLttaAM ANDERSON, Assoc. M., re- 
signed Dec. 10, 1934. 

Buck, Rosweit Seymour, Jun., resigned Jan. 7, 
1935 

Burke, Cuaries Hersey, Assoc. M., resigned 
Dec. 31, 1934 

Cueney, Saerwoop Atrrep, M., resigned Dec. 
31, 1934 

Evernarp, Paut Henry, Assoc. M., resigned 
Dec. 31, 1934. 

Grrrorp, Porter Wittt1aM, Affiliate, resigned 
Dec. 19, 1934 

Granpy, ALEXANDER CHARLES, Assoc. M., re- 
signed Dec. 31, 1934. 

Grese, Kart Anprew, Jun., resigned Dec. 10, 
1934. 

Hatt, Georce Aisro, Jun., resigned Dec. 19, 
1934 

HAVENSTEIN, Percy WALTER, M., resigned Dec. 
11, 1934 

Hever, Rosert Burke, Jun., resigned Jan. 1, 
1935 

Host, Urre Juut, Assoc. M., resigned Dec. 28, 
1934 

Horton, Georoces Lartirn, Affiliate, resigned Dec. 
26, 1934 

Irwin, ORLANDO WiLLiaAM, Assoc. M» resigned 
Dec. 28, 1934 

Jounson, Roy Witt1aM, Jun., resigned Dec. 20, 
1934 

Kettey, Eart Foster, M., resigned Dec. 31, 
1934 

Kit1an, Tueopore Pumip, Assoc. M., resigned 
Dec. 31, 1934 

Lawrence, Ratepn Jorpan, M., resigned Dec. 
31, 1934. 

Lusa, Wru.t1am Henry, Assoc. M., resigned Dec. 
28, 1934 

Lyse, Atvin TuHeopore, Assoc. M., resigned Dec 
11, 1934 

McBripe, Irwin CALpWwett, Assoc. M., resigned 
Dec. 20, 1934 

McNesty, Joun Josern, Assoc. M., resigned 
Dec. 10, 1934 

Messina, RicHarp FRANK, Jun., resigned Dec. 
27, 1934 

Micuet, Frepericx Joun, Jun., resigned Dec. 31, 
1934 

Moritz, Gorpon Durris, Jun., resigned Dec. 20, 
1934 

Muetcier, Curstrer, Assoc. M., resigned Dec. 31, 
1934. 

Mutu, Howarp Leon, Jun., resigned Dec. 11, 
1934. 

Park, James Catpwett, Assoc. M., resigned 
Dec. 31, 1934. 

Parkes, Georrrey ALExXanpeR, Assoc. M., re- 
signed Dec. 13, 1934. 

PHELAN, Joun Geratp, Assoc. M., resigned 
Dec. 26, 1934. 


Vou. 5, No. 2 


Ronan, Epwarp Sanrorp, Jr., Jun., resigned 
Dec. 28, 1934. 

Sarcer, Witt1aM Paut, Jun., resigned Dec. 20, 
1934 

ScHantTL, Hans, M., resigned Dec. 19, 1934. 

Seaproox, CuHarites Courtney, Jun., resigned 
Dec. 21, 1934. 

Srupson, Ape. Farrincton, Assoc. M., resigned 
Dec. 31, 1934. 

Stimpson, Aucustus Horrman, Jun., resigned 
Dec. 19, 1934 

Stepce, Lamar Coss, Jun., resigned Dec. 26, 
1934. 

Smirn, Maxwett Warpe, M., resigned Dec. 28, 
1934. 

Stevens, Witt1am Wentworts, M., resigned 
Dec. 26, 1934. 

Trask, Georce Francis DONNELL, M., resigned 
Dec. 8, 1934, 

Voont, Water RYAN, Jun., resigned Dec. 31, 
1934. 

VossurcH, James Cooper, Assoc. M., resigned 
Dec. 31, 1934. 

Wauarrtney, Hersert ANGELL, M., resigned Dec. 
31, 1934 

Wi_per, GLENN Sarrorp, Jun., resigned Dec. 31, 
1934 

WitiiaMs, Frep THomas, M., resigned Dec. 26, 
1934. 

Wriiiamson, Harry, Assoc. M., resigned Dec. 31, 
1934. 

Woops, THomas Sinciarr, Jun., resigned Dec. 26, 
1934. 


DeEaTHS 


Baper, Evwarp Lawrence, Jr. Elected Jun. 
Nov. 14, 1927; died Sept. 20, 1934. 

Bonp, Georce Meape. Elected M., Feb. 2, 
1887; died Jan. 6, 1935. 

Brevucnaup, Jutes. Elected Affiliate June 5, 
1889; M., Oct. 5, 1898; died Dec. 28, 1934. 

Bryan, Georce, Jr. Elected M., Jan. 17, 1927; 
died Nov. 1, 1934. 

Burr, Wirt1aAM Hupert. Elected Jun., June 
3, 1874; Affiliate May 5, 1880; M., March 3, 
1886; died Dec. 13, 1934. 

Crark, Georce Hatietr. Elected Jun., Oct. 3, 
1893; Assoc. M., April 6, 1898; M., Oct. 31, 
1905; died Dec. 6, 1934. 

Evxriott, GeorGe ALEXANDER MriiierR. Elected 
Assoc. M., Sept. 5, 1911; M., June 24, 1914; 
died Dec. 23, 1934 

ErtsMan, CHARLES Westey. Elected Assoc. 
M., Aug. 28, 1922; died June 15, 1934. 

Faupe, Freperic Morris. Elected Assoc. M., 
Dec. 6, 1915; died Nov. 28, 1934. 

GARTRELL, FRANK Lewis. Elected Assoc., M., 
Jan. 23, 1933; died Nov. 14, 1934. 

Jounson, OLtiver BertTRanpd. Elected Jun., 
June 4, 1928; died Dec. 21, 1934. 

Jones, Henry Liewettyn. Elected Assoc. 
M., Oct. 5, 1898; died Jan. 6, 1935. 

Ketrcnum, Mito Sirsa. Elected Assoc. M., 
Sept. 4, 1901; M., March 3, 1908; Hon. M., 
“Oct. 2, 1934; died Dec. 19, 1934. 

Kino, Water Jacos. Elected Assoc. M., Oct 
14, 1919; died Nov. 26, 1934. 

O'Hara, Francis Josern. Elected M., July 11 
1921; died July 23, 1934. 

Orr, ALEXANDER. Elected Jun., June 4, 1901 
Assoc. M., Feb. 5, 1902; died Jan. 7, 1935 

Ricketts, Patmer CHAMBERLAINE. Elected 
Affiliate, Feb. 3, 1886; M., Oct. 5, 1887; 
Hon. M., Oct. 5, 1931; died Dec. 10, 1934. 

RoseEnceans, Epwin Joun. Elected M., May 
7, 1902; died Sept. 8, 1934. 

Rute, GeorcGe Benjamin. Elected Assoc. M., 
June 9, 1930; died Aug. 9, 1934, 

Stem, Cuartes Henry. Elected M., July 9, 
1912; died Jan. 3, 1935. 

Van Hoesen, EpMUND FRENCH. 
July 1, 1891; died May 26, 1934. 

WErEGMANN, Epwarp. Elected M., Mar. 7, 1888; 
died Jan. 3, 1935. 

Waite, Tuomas Wiut1amM. Elected M., Sept 
10, 1923; died March 17, 1934. 


Elected M., 
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eniteiees February 1, 1935 NuMBER 2 
resigned — ee 
resigned 
o- The Constitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally as 
io 9 reject all applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 
Dec. 28, determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional repu- 
depend largely upon the tation of an _ applicant 
resigned membership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu- 
vulubed Every member is urged, een ge nicated to the Board. 
on to scan carefull ey C icati lati 
the refore, 0 ¥ GRADE GENERAL REQUIREMENT AGE ACTIVE CHARGE OF ommunications relating 
Dec. 31, the list of candidates pub- - PRACTICE Woes to applicants are considered 
. uali to desi well , im- . . 
resigned lished each —_ os one Member © to direct impertent vork 35 yearo §=—13. years” salen aan strictly confidential. 
“NGINEERING and to furnisi ; 4 : rect 
ENGI ; i , ee Qualified to direct work 27 years 8 years* 1 year The Board of Dire tion 
red Dec. the Board with data which will not consider the appli- 
am may aid in determining the Junior — for sub-professional 20 yearst 4 years* cations herein contained from 
ke gibility of any applicant. ; a ” J y, 7 
eligebility of a iy app Cacia’ by ealentife exaaee residents of North America 
5 f . . . 
é It is especially urged that Affiliate ments or practical experience 35 years 12 years* years ofim- = until the expiration of 30 
Dec. 26, -_ . to cooperate with engineers portant work : 
a definite recommendation as : ; ae days, and from non-residents 
Dec. 31, to the proper grading be agri peony to the pare re a oa — of North America until the 
. , ° ti engineeri recogni reputation i _—* 
; given in each case, inasmuch = of active ol == _ eputation is equivalent to 4 expiration of 90 days from 
Dec. 26, as the grading must be based + Membership ceases at age of 33 unless transferred to higher grade. the date of this list. 
The fact that applicants refer to certain members does not necessarily mean that such members endorse. 
“Te FOR ADMISSION Kapre, Cart Henry, Jr., Denver, Colo. (Age Refers to J. W. Bulger, R. C. Durst, R. L. 
. 24.) Jun. Engr., U. S. Dept. of Interior, Harding, W. R. La Due, L. L. Schmucker. 
Batt, James Westey, Ft. Collins, Colo. (Age Bureau of Reclamation, Research Div. Refers Suanene |W. He “= : N 
Feb. 2, 29.) Jun. Engr., Hydr. Laboratory, U. S. to H. C. Bird, W. H. Hall, E. W. Lane, H. R. . m, Wasemp Hewny, Syracuse, N.Y. 
Bureau of Reclamation, Colorado Agricultural McBirney. eee ry ye e Berry, E. F. Church, 
x . » ‘ Saraso 
June 5, Coll : Refers to E _W. Lane, R. L. Parshall, Kanate, Soups, Kemariye, Damascus, Syria. ee. 7 - 3 ; 
934. J. L. Savage, J. E. Warnock. (Age 23.) Refers to J. S. Crandell, H. Cross, Sowne, James Epuunp, Denver,Colo. (Age 29.) 
17, 1927: Crare, Horacio Emitio, Panama City, Panama. W. C. Huntington, S. B. Morris, E. S. Sheiry. ser Engr., U. } aoe“ of er” 
Age 23.) With Grebien & Martinz, Inc. Kyte, James Grpeon, Cincinnati, Ohio. (Age se yd 5 . Sencte I Seat eAutife, 
.. See Contrs. Refers to H. G. Arango, R P. Black, 39.) Gen. Mgr. and Executive Head of all ea a . Jontde y 
March 3, F.C. Snow, R. E. Spaulding. Depts., Ohio Valley Concrete Pipe Co. Refers Stewart, Douctas MacMILLaNn, Bethlehem, Pa. 
Conway, Henry Tuomas, Lowell, Mass. (Age to C. A. Betts, A. J. Bottiger, O. J. Miller, (Age 22.) Refers to J. B. Babcock, 3d, C. B. 
Oct. 3 24.) Gen. Supervisor, FERA. Refers to A. T. A. Polansky, J. S. Raffety, J. E. Root, W. H. Breed, I. M. Lyse, H. G. Payrow, C. M. Spof- 
Oct. 31. Haertlein, L. J. Johnson, H. M. Turner. Wilson. ford, C. H. Sutherland. 
: E Cute, Metvi~ Marx, Mounds, Ill. (Age 25.) LANCEFIELD, Ropert Lynn, Wilmington, N. C. Tuomas, CHARLES Water, Ft. Collins, Colo 
Elected Supt. of Camp 69-DPE, State of Illinois, (Age 26.) With U.S. Engr. Office. Refers to (Age 28.) Laboratory Asst. and Jun. Engr., 
4 1914: Emergency Conservation Work. Refers to J. O. Hunt, H. J. Wild, C. C. Williams, S. M. Hydr. Laboratory, U. S. Bureau of Reclama- 
a H. Cross, W. C. Huntington, C. R. Logan, Woodward, D. L. Yarnell. tion, Colorado Agricultural Coll. Refers to 
T. C. Shedd. Masry, Benysamtn BRADLEY, San Antonio, Tex. E. W. Lane, R. L. Parshall, J. L. Savage, J. E. 
Acume. Dr Stasto, Joserpn, New York City. (Age 45.) (Age 23.) Rodman, Texas State Highway Warnock. 
. J. Di Stasio & Co., Cons. Engrs. Refers to Dept. Refers to T. W. Bailey, M. Johnson. Townsenp, Henry McDonatp, Washington, 
soc. M., R. L. Bertin, S. F. Holtzman, G. E. J. Pistor, Matevicn, Steven, Pittsburgh, Pa. (Age 24.) D.C. (Age 23.) Jun. Topographical Engr., 
N. A. Richards, E. E. Seelye, C. B. Spencer, Draftsman, Pennsylvania Dept. of Highways. U. S. Geological Survey. Refers to R. T. 
oc., M., H. V. Spurr, A. W. Stephens, C. H. Sutherland. Refers to A. Diefendorf, F. J. Evans, F. M. % H. Munroe, C. L. Sadler, J. G. Staack, 
Emrticu, Oscar CHaskeit, Brooklyn, N.Y. McCullough, C. B. Stanton, H. A. Thomas C. F. Wasser. 
d Jun., Age 27.) Eng. Div., Dept. of Sanitation, Martin, Harotp Metvitte, Denver, Colo. Vanpecrirt, Louris Epmonp, Columbus, Ohio. 
New York City. Refers to H. R. Codwise, (Age 26.) Jun. Engr., U. S. Bureau of Recla- (Age 41.) Field Engr. with City of Columbus, 
Assoc. H. P. Hammond, L. F. Rader, E. J. Squire. mation. Refers to W. K. Hatt, W. J. Hender- Sewer Dept. Refers to O. Bonney, J. H. 
Gavaris, Peter Taeopore, New York City. son, E. W. Lane, G. E. Lommel, R. B. Wiley. Gregory, P. M. Holmes, C. B. Hoover, C. T 
os, MM. Age 21.) Refers to J. E. Perry, C. L. Walker. MontTitta-Cott, Norperto, Arecibo, Puerto Morris, J. R. Shank, C. E. Sherman. 
fon. M., GrunpLer, Francis Epwarp, Bloomington, III. Rico. (Age 26.) Engr., Puerto Rico E.R.A. Vernetst, Jost Manuet, Cartagena, Colombia, 
Age 31.) Asst. Engr. with J. J. Woltmann, Refers to F. Fortuno-Selles, J. D. Morales, R. S. A. (Age 23.) Refers to W. J. Emmons. 
M., Oct Cons. Engr. Refers to L. P. Corcoran, J. P. Ramirez, R. Skerrett-Landron, E. Totti y W. S. Housel, L. C. Maugh, R. L. Morrison, 
Gebhard, W. R. Reuter, E. D. Roberts, J. J. Torres. W. C. Sadler. 
July 11 Woltmann. ; P Pepri, Henry Gurpo, Rock Springs, Wyo. Wesster, Frank Watkins, Knoxville, Tenn. 
HARMAN, ASHER WATERMAN, Richmond, Va. (Age 26.) Rodman with H. W. Bashore, (Age 47.) Prin. Highway Engr., Tennessee 
, Age 35.) State Engr. and Director of Work Casper, Wyo. Refers to H. W. Bashore, R. D. Valley Authority. Refers to R. H. Baker, 
4, 1901 = 
35 ee oe ee Weta Goodrich, E. Hudman, H. T. Person. C. N. Bass, N. W. Dougherty, E. Harsch, J. L. 
Elected TE cay J. H. Pratt, J. M. Ribble, A. J. Peesies, ARCHIBALD, Vancouver, B.C., Canada. Neely, Jr. 
5 1887: ~ rue , s (Age 30.) Instructor, Dept. of Civ. Eng.. Woster, Howarp Ceci, Tacoma, Wash. (Age 
34 ie AVEY, WILtiaM FRANCIS, Cleveland, Ohio. Univ. of British Columbia. Refers to E. F. 29.) Asst. Hydr. Engr. and Office Engr., U.S 
; M: Age 39.) Major, Corps of Engrs , _ Asst. to Carter, E. A. Cleveland, A. H. Finlay, E. G. Geological Survey. Refers to L. Crosby, W. A. 
{., May Div. Engr., Great Lakes Div. U. S. Engrs. Matheson, H. B. Muckleston. Kunigk. G. L. Parker, M. K. Snyder, B. P. 
Refers to T. B. Larkin, G. R. Lukesh, E. M. os , ; Fo ooseony 
M. ‘ * pe : RANDALL, Carey ALLEN, Baton Rouge, La. Thomas, E. L. Warner, J. G. Woodburn. 
soc. M., Markham, J. J. Phelan, G. B. Pillsbury, L. C. . 
Sabin, M. C. Tyler (Age 22.) Teaching Fellow, Coll. of Eng., en 
at ae ; ae Louisiana State Univ. Refers to N. E. Lant, FOR TRANSFER 
July 9, Jacopson, James Henry, Chicago, Ill. (Age 47.) B. W. Pegues. FROM THE GRADE OF ASSOCIATE 
Pres, American Concrete Expansion Joint - MEMBER 
eee Co. Refers to C. M. Hathaway, C. L. Post, RATTNER, RAYMOND, New York City. (Age 26.) ME} . 
i P. T. Sheets, F. Tarrant, C. H. Westcott ."™ ae yo igh ay b gh ease Bapet, HerMaNn, Assoc. M., Pittsburgh, Pa. 
ou . : . S. Soe, 5. oS ee Se , yi 21, 1924). (4 39 sst. 
7, 1888; Jaquet, Harotp Henry, New Iberia, La. (Age F. W. Stiefel, D. S. Trowbridge. (Elected Oct. 21, 1924). (Age 39.) Asst 
28.) Gen. Supt., Jefferson Lake Oil Co., Inc. Engr., Erecting Dept., American Bridge Co. 
? Refers to J. F. Coleman, D. Derickson, W. B. Ream, Joun Mirton, Akron, Ohio. (Age 34.) Refers to J. L. de Vou, J. E. Elliott, F. W. 
[., Sept Gregory, S. Seiferth, H. A. Wilson, Field Engr., The Carmichael Constr. Co. Henrici, R. Khuen, Jr., F. S. Merrill 
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2 Civit ENGINEERING for February 1935 Vou. 5, No. 
Eastey, Ropert Pur \ M., Antioch, Ca Epps, G. S. Knapp, R. J. Paulette, C. H Engr., U. S. Geological Survey, Missouri Dist 
Elected Oct 4 1930 Age 48 Civ choler Refers to H. C. Beckman, G. S. Knapp, C. E 
I r. and Contr Refers to A. D. Edmonston 2 . McCashin, C. G. Paulsen, J. B. Spiegel 
E. Hyatt, R. Matthew W. Schedler, Jr FROM THE GRADE OF JUNIOR MoorMaNn, Rosert Burrus Buckner, Jun 
a. 0. Wee Bareser, Ricwarp, Jun., Seattle, Wash Elec Oxford, Miss. (Elected Oct 14, 1929 
j - lon An heane i Austin. Tex ted Nov. 10. 1930 Age 32 Res. Engr (Age 30.) Asst. Prof. of Civ. Eng., Univ. of 
Elected Ja 6 s Age 40 Prof. of State Dept. of Highways Refers to C. E Mississippi, University, Miss Refers tr 
Highway 1 Us f Texas. Refers to Cleaver, O. R. Elwell, T. D. MacNeil, T. G J. J. Doland, M. L. Enger, A. B. Hargis, FP. E 
Bantel, J. H. Brillhart, S. P. Finch, J. T.1 McCrory, R. M. Murray, F. W. Panhorst Richart, T. C. Shedd 
McNew, E. N. } t W. J. Powe —- M.S. Woodin Perrey, Josera Irvinc, Jun., Chattanooga 
payor BROWNFIELD, ALLEN Harry, Jun., San Francisco, Tenn Elected Nov. 14, 1927.) (Age 30 
’ cen se Cal Elected Jan. 25. 1932 Age 30.) Associate Engr ; . S. Geological Survey 
. Elected } 8 2 a of Asst. Bridge Constr. Engr., State of California Refers to E. F Coddington, L. Lee, R. R 
Res. Engr., California Joint Highway Dist. No Refers to R. L. Allin, O. R. Bosso, C. Derleth Litehiser, C. E. McCashin, C. E. Sherman 
Refers to R. R. Arncld. M C. Callies Ir. F. S. Foote, S. T. Harding, F. W. Panhorst, RoeTMAN, EpmMonp TeerRink, Jun., Elkins, W 
Derleth, Ir.. H. ¢ id K W. Robert D. R. Warren Va Elected Oct. 10, 1927 (Age 30.) 
E. J aw peWestre tt, Gerarp Pap, Jun., New York Engr., Div. of Subsistence Homesteads, Dept 
- * : See ale City Elected Jan. 26, 1931 Age 32.) of the interior, Tygart Valley Homesteads 
—v Riected Oct . : ~~ . 40 Elect. Draftsman, Dept. of Development and ey G b goeig es a 
Pre ey em onan on iad Research New York Stock Exchange. Refers - : avis, 5 owns, : uller, L. J 
| P. Carlin, A Cran 1} weie, F. R. Harris to H. K Barrows A. 1 Beauregard, C J . ae 
» Lecw. T. 1. Morris Gooch, J. H. C. Gregg, H. A. Sargent. SAENG XutTo, SrA MoncKALA, Jun., Bangkok, 
DORNBLATT BERNHARD Jun., Atlanta, Ga ry (Blected Cet 21, 1924.) (Age 33.) 
HNSON, FRANK Met Assoc. M., Golden Elected April 7, 1930 (Age 32.) Designer Chf Maintenance Engr » Div. of Ways, 
Colo Elected Junior Jan. 31, 1911 Assoc Bridge De < : “UR. . r Dept. of Public and Municipal Works, Govt. of 
: ridge Dept., State Highway Board of Georgia, - pan : 
M. Jan. 14, 1918 Age 45.) Major, Corps Refers to J. W. Barnett, M. E. Cox, B. L. Slam. Refers to T. M. Rhone, Se 
of Engrs., | Army; Prof. of Mil. Eng. and Crenshaw, C. A. Marmelstein, E. N. Seymour Scholts, P. Sukham. (Appice is eccatdana 
Head of Mi De pt Colorado School of Minés S. B. Slack. F. C. Snow with Sec. 1, Art. I, of the By Laws ) 
Refers to J. C. Fitterer, A. H. Fuller, C. L. Hall - =" ‘ Smutz, Huser Eart, Jun., Los Angeles, Cal 
r. H. Jackson. C. C..More. J. 1. Morrow. F. 7 Got }rLIEB Al Bx I maLIP, Jun., Bayonne, N.J (Elected Dec. 22, 1930.) (Age 32.) Zoning 
Oakley, R. A. Thompson Elected Nov. 15, 1926 ) (Age 32.) In charge Engr., Dept. of City Planning. Refers to 
of Structural Steel E stimating Dept., Hinkle D. M. Baker, M. Butler, T. Coombs, A. Jones 
sHUPTRINeE, Harry Avuoustus, Assoc. M De Stee! Constr. Co., New York City Refers to C. C. Miller, C. J. Shults, D. M. True 
troit, Mich Elected Oct. 10, 1921 Age A. J. Bernstein, H. R. Codwise, F. E. Foss 2 tai ? % 
47 Bridge Engr Board of Wayne County G. Morrison, J. C. Riedel, S. Weishoff, J. P. J. STEWART, ALEXANDER CAMERON, Jun., Waltham, 
Road Commrs. Refers to G. (¢ Dillman Williams Mass. (Elected April 20, 1925.) (Age 32.) 
G. H. Fenkell. L. M. Gram. J. D. K. Lyman : 4 Associate Structural Engr., Procurement Div., 
H. E. Riggs. F. P. Shearwood. C. S. Sheldon GEEBH, CARL Epwin, Jun., Portland, Ore Public Works Branch, Treasury Dept., Wash- 
L. C. Smith Elected Dec. 3, 1928.) (Age 28.) State San ington, D.C. Refers to W. S. Anderson, J. W 
Engr Oregon State Board of Health Refers Dunham, J. H. Eaton, R. G. Focht, F. C 
Weeser, Eart Ricwarp, Assoc. M., Grand to R. H. Corey, J. W. Cunningham, J. C. L Hilder, A. W. Santelmann 
Rapids, Mich Elected Dec i, 1925.) a - - oe = S. Morrow, I B. Rey- Workman, Lewis Jacos, Jun., Denver, Colo 
Age 36 Hamilton & Weeber, Cons Engrs nods are (Elected Feb. 27, 1933.) (Age 32.) Jun 
Refers to O. Bonney, J. 5. Bowman, W. G Incs, Jasper Harorp, Jun., Charlottetown Engr., U. S. Bureau of Reclamation. Refers 
Fargo, W. C. Giffels, L. W. Goddard, R. H P.E.1., Canada Age 32.) Foreman, Dept. of to J. J. Hammond, A. B. Reeves, J. L. Savage, 
Merrill, J. R. Rumsey National Defence, airport construction Re R.A. See, B. W. Steele 
Witsen, Murray Aperson, Assoc. M., Salina fers ~ 1 wenter, A. © . Dp stenchare *. a 
Kans Elected March 1928.) Age 40.) Cothran, C. H. Mitchell, C. R. ‘Young The Board of Direction will consider the applica- 
Owner, The Wilson Eng..Co. Refers to E LittLerirecp, WirLt1aAM Morris, Jun., Rolla, Mo tions in this list not less than thirty days after the 
Boyce. L. E. Conrad. O. . FRidmann. F. W Elected April 7, 1930.) (Age 27.) Jun date of issue 
7 
> ye o 
Men Available 
These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 
San Francisco. The Service is available to all members of the contributing societies. A complete statement of the procedure, the location of 


offices, and the fee is to be found on page 85 of the 1934 Year Book of the Society. 


E-mployment Service, 31 West 39th Street, New York, N.Y 


To expedite publication, notices should be sent direct to the 
Employers should addresé replies to the key number, care of the New York Office, 


unless the word Chicago or San Francisco follows the key number, when the reply should be sent to the office designated. 








{STRUCT 

RUCTURAL ENGINEER Assoc. M. Am. Soc 
I graduate 33 married Registered in 
[llinoi 10 years experience in design and con 
truction of factory buildings, ore docks, mining 
tildings, and hydraulic work for gold mining 
ompany, including 4 years on railroad and high 
way bridges, fixed and bascule Available im 

mechiately D-3311 
Civit. ENGINEER Tun Am. Soc. C.I gradu 
ute of Massachusetts Institute of Technology 
ingle 10 l year experience general con 
tractor and real estaté irvevor, New Mexico: 
year oil field construction and estimating 
Venezuela; 2 years in water supply design and in 
iperintending construction New York ] 


year road construction 8 months topographic 
plane table surveying Persia Location im 
materia! C-4387 
Civm. ENGINEER jun. Am. Soc. C.} a1; 
married; Cornell University, A.B. and C.E. de 
ree 10 years engineering and construction 
x perience including railroad and §=«6hhighway 
ocatiou grade crossing concrete and steel 
riage retaining wa cofferdams and caisson 
work, river development urge-scale excavation 
topographi surveys cost accounting 


lent references 


D-22 


DeEsIGN 


Jun. Am. Soc. C.E 
10 years experience in 


STRUCTURAL ENGINEER 


graduate civil engineer; 


structural design of schools and public buildings; 
New York or 


at present unemployed; married 


New Jersey preferred, but would consider other 
locations Moderate salary C-2080 

SANITARY ENGINEER Assoc. M. Am. Soc 
a graduate C.E 12 years experience in 
design and construction of sewers and sewage 
treatment plants at present in charge of a 
million-dollar sewerage project, financed with 
PWA funds will be available on short notice 
C-874 

STRUCTURAL ENGINEER Assoc. M. Am. Soc 
C.E state license; B.S. in C.E. and C.E. de- 
grees 30 1 year on bridge construction 5 


and building design in charge of 
now in fourth year teaching as 


years in bridge 
important work 
assistant professor of civil. engineering Desires 
responsible teaching or commercial position with 
established firm Available one month's notice 


D-3557 


STRUCTURAL DESIGNER Assoc. M. Am. Soc 
Gc experienced on bridges, buildings, viaducts 
caissons, foundations, bins, etc.; desires position 
Available immediately Will go anywhere Age 
1 10 years experience C-8644., 


EXECUTIVE 


ENGINBER; Jun, Am. Soc. C.E.; 30; 
graduate of Massachusetts Institute of 
rechnology, 1929; 3 experience with 
salinity survey, computing flow, reservoir opera- 


Civil 
married 
years 


tions, deficiencies, durations, tidal data, and 
determining causes and effects of salinity move- 
ments, work requiring much originality; 3 years 


quantity estimating and detailing structural steel 
D-3591 


Jun. Am. Soc. C.E.; 30; 
single; C.E. degree, Pennsylvania State College; 
10 years field and office experience, including in 
vestigations, reports, surveys, estimates, design, 
specifications, inspection, supervision on railroad, 
tunnel, mines, municipal, industrial 
plant, and harbor construction projects. Now 
specializing in engineering economics Avail 
able immediately; location immaterial. D-2776 


Civi. ENGINBSER 


highway 


Civu MECHANICAL ENGINEER; M. Am 
Soc. C.E member A.S.M.E.; 44; married; 
graduate mechanical engineer; 24 years field and 
harbor, channel, jetty, bulkhead, and dock 
construction. Operation, design, and constru 
tion of all-sized dredges and marine contracting 

and cost estimates 
D-578 


AND 


office 


equipment Investigations 


Available on short notice. 
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